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\JSTITH  increasing  cost  per  unit  of  system  capac- 
ity  but  decreasing  revenue  per  unit  of  energy 
sold,  much  attention  is  being  paid  to  reducing  sys> 
tern  investment  and  operating  costs. 

These  matters  raise  the  question  whether  savings 
can  be  made  by  changing  either  standards  of  ma> 
terials  used  in  power  systems  or  in  the  present 
methods  of  operation,  or  both. 

Every  part  of  an  electric  power  plant  is  important 
and  each  has  its  share  in  controlling  continuity  of 
service  and  cost  of  operation. 

Long  experience  has  shown  that  original  construc¬ 
tion  costs  cannot  be  wisely  reduced  by  the  use  of 
materials  not  generous  in  quality. 

It  has  also  been  definitely  established  that  main¬ 
tenance  costs  and  failures  are  reduced  to  a  mini¬ 
mum  by  equipment  of  high  quality. 

It  is  certain  that  the  big  economies  and  the  best 
over-all  results  are  obtained  by  the  best  equipment. 
And  the  best  equipment  is  that  which  includes  high 
quality  of  materials  and  expert  technique,  with  a 
demonstrated  background  of  long,  reliable  service. 
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Utility  Costs  Not  the  Answer 


AF'I'l-'R  a  careful  survey  of  jiossibilities  there 
/-%  a]>]x*ars  to  lie  little  f)])]iortunity  for  a  reduction 
^  in  investment  or  in  o])eratins  costs  on  utility 
properties.  This  conclusion  is  a  very  his^h  compliment 
to  utility  engineers  and  managers  and  to  the  manu¬ 
facturers  of  electrical  efiuiianent.  It  shows  that  desiiite 
an  uipirecedented  rate  of  growth,  a  wide  diversity  in 
location  and  service  conditions  and  a  ra])idly  changing 
art,  the  jiresent-day  light  and  power  com]iany  comprises 
a  highly  efficient  assembly  of  eciui]iment  that  is  oper¬ 
ated  very  economically.  Xor  is  an  increase  in  invest¬ 
ment  or  in  operating  costs  to  be  antici]iated  in  the  next 
few  years.  des])ite  increased  standards  of  service  and 
an  e.xtension  of  facilities.  Every  indication  ]xiints  to 
the  maintenance  of  the  present  level  of  values  for 
investment  and  operation,  and  the  future  pros])erity 
of  the  industry  rests  u])on  obtaining  more  and  better 
business  through  sales  efforts  rather  than  uiion  making 
savings  in  investments  or  in  operating  charges. 


Stagnation 

Not 

Imminent 


But  there  is  no  juissibility  of  .stagnation 
in  the  situation  even  though  the  ojipor- 
tunities  for  economies  of  a  major 
type  are  meager.  In  generation  there 
appears  to  be  an  opportunity  to  reduce  somewhat 
both  the  investment  and  the  operating  costs  of  steam 
stations.  Higher  jiressiires,  higher  tem])eratures.  the 
operation  of  large  units  at  high  ratings,  outdoor  in¬ 
stallations,  the  use  of  a  binary  cycle,  new  ty])es  of 
boilers  and  many  other  .semi-e.x])erimental  develo])- 
nients  point  in  the  direction  of  a  reduced  investment 
and  a  higher  thermal  efficiency.  Perhajis  the  one  out¬ 
standing  opiiortunity  is  the  development  of  materials 
and  methods  that  will  use  high  temperatures  satisfac¬ 
torily.  In  hydro-])lant  construction  there  is  no  indica¬ 
tion  of  a  reduction  in  unit  investment  or  in  unit  ojier- 
ating  cost  and  there  is  little  oiijiortunity  for  greater 
efficiency.  Hydro  developments  in  the  future  will 
justify  them.selves  largely  through  a  reduction  of  total 
generating  costs  brought  about  by  the  combined  opera¬ 
tion  of  steam  and  hydro  plants. 

In  the  transmission  realm  a  major  saving  can  be 
achieved  once  a  way  to  control  and  ward  off  lightning 
is  known.  Lightning  is  the  formidable  enemy  that 


necessitates  duplicate  lines,  complicated  relaying,  expen¬ 
sive  protective  devices  and  enormous  insulation  factors 
of  safety.  About  all  the  economies  |X)ssible  through 
interconnection  are  offset  by  the  decrease  in  the  (piality 
of  service  that  follows  the  greater  exjwsure  to  light¬ 
ning  and  the  increased  protective  and  reserve  ecpiipment 
necessitated  by  that  hazard,  d'he  indinstry  is  ])enalized 
millions  of  dollars  becau.se  of  its  ignorance  of  lightning. 

Substation  developments  have  lieen  along  the  line  of 
standardization  and  simplicity,  and  the  ])ractices  in  this 
field  are  splendid  today.  In  outdoor,  indoor  and  under¬ 
ground  substation  design  and  ojieration  there  ai)})ear  to 
be  only  minor  opportunities  for  making  savings. 


Distribution 

Warrants 

Attention 


Most  .serious  consideration  should 
be  given  to  the  cost  of  di.stribution. 
Granted  that  service  standards  have 
increa.sed,  that  transmission  systems 
have  been  extended  into  lightly  loaded  areas  and 
that  civic  demands  have  forced  a  greater  underground 
area,  little  attention  has  been  given  to  di.stribution  sav¬ 
ings.  Losses  of  energy  are  entirely  too  large,  trans¬ 
formers  grow  like  mushrooms  and  their  economic  u.se 
is  seldom  checked,  extensions  are  made  piecemeal  and 
on  a  basis  of  expediency,  maintenance  is  mostly  emer¬ 
gency  repair,  and  in  design  and  ojieration  there  is  a 
general  lack  of  imiirovement  comjiarable  to  that  found 
in  the  generating,  transmitting  and  substation  divisions 
of  a  ])ro]H*rty.  W  ith  a  contemplated  indu.stry  program 
of  intensified  lo.ad  building,  it  is  imperative  that  the 
best  possible  skill  in  engineering  and  management  be 
devoted  to  distribution.  This  division  represents  the 
greatest  unit  in  system  investment  and  in  system  ojier- 
ating  costs.  It  shows  possibilities  for  the  greatest 
savings.  It  should  no  longer  be  neglected. 


]yjore  After  all  the  divisions  of  a  system 

Planning  and  and  after  all  advi.sable 

^  •  economies  are  introduced  in  each 

Lo-oratnatwn  .....  .  ,  . 

division,  there  is  need  for  a  study 

of  the  system  as  a  whole.  .\  modern  utility  is  an 
enormous  assembly  of  men  and  equijmient  that  for 
obvious  reasons  has  become  dejiartmentalized  and  spe¬ 
cialized.  riie  time  is  ripe  for  a  planning  or  centralized 


cnjjincerinjj  (lej)artmeiit  to  study  the  system  as  a  whole 
so  that  the  development  of  each  flivision  or  part  of 
the  system  shall  coincide  with  other  developments  to 
j,dve  a  minimum  total  system  cost.  Herein  lies  a  fertile 
field  for  makin^j  reductions  in  .sy.stem  investments. 

Tn  this  issue  will  he  found  a  lar^e  number  of  articles 
and  items  dealinj^  with  oi)portunities  for  cost  reduc¬ 
tions.  d'hey  have  been  culled  from  all  juissihle  sources, 
and  they  j^ive  a  tanj^ihle  idea  of  what  many  have  done 
to  reduce  costs.  Beyond  this,  they  show  that  utility 
eufjineers  are  now,  as  in  the  pa.st,  operatinj^  as  hijjhly 
efficient  factors  in  the  electrical  industry,  d'hey  and  the 
industry  are  to  he  congratulated  on  the  showing'  that 
has  been  made,  for  it  proves  that  it  is  increased  sales 
rather  than  reduced  costs  that  will  make  a  more  pros¬ 
perous  industrv. 

❖ 

Mr.  Lamont*s  Views  Not  Those 
f  of  the  Electrical  Industry 

Hl’i  international  hanking  house  of  J.  1*.  M«»rgan 
^4:  Com])any  has  represented  and  dealt  with  many 
governments,  including  that  of  the  United’  States, 
d'hese  relations  to  all  ai)])earance  have  been  ])leasant  and 
profitable.  Hence  there  is  no  reason  why  that  hanking 
hou.se  should  have  aught  hut  good  to  say  of  govern¬ 
ments  and  governmental  enter])rises.  ( )n  matters  of 
finance  we  doubt  if  there  exists  a  more  reputable  or 
competent  hanking  group  anywhere.  ( )ther  bankers 
admit  the  ])re-eminence  of  the  Morgan  firm,  and  it 
enjovs  to  a  remarkable  degree  the  confidence  and  good 
will  of  both  small  and  great.  'I'his  re])utation  the  firm 
well  merits,  and  among  no  group  is  it  more  freely 
acclaimed  and  acknowledged  than  by  the  electrical 
industry. 

When,  however,  a  member  of  the  firm  of  J.  ]’. 
Morgan  &  Company  speaks  on  any  subject  other  than 
finance  his  utterances  must  be  weighed  and  valuecl  in 
the  light  of  his  experience  and  comi)etency  in  the  matter 
under  discussion.  W’ide  publicity  was  given  last  week 
to  a  statement  made  by  'I'liomas  W’.  l.amont  of  |.  P. 
Morgan  &  Company  regarding  the  harnessing  t)f  the 
waters  of  the  St.  Lawrence  River.  In  it  Mr.  Lamont 
intimated  that  the  manner  of  the  develoi)ment  should 
Ik*  left  entirely  in  the  hands  of  the  ])ublic  authorities 
unhampered  by  the  advice  or  action  of  public  utility 
men.  Of  ctmr.se,  Mr.  Lamont  was  speaking  for  himself 
and  not  for  the  electrical  industry.  Knttwing  little 
alnnit  navigatiou  or  irrigation,  the  electric  light  and 
power  industry  has  not  ventured  any  opinion  on  such 
matters:  but.  knowing  more  than  any  one  else  about  the 
development  and  marketing  of  hydro-electric  energy, 
the  industry,  responding  to  the  highest  call  of  citizen¬ 
ship  and  duty,  has  advised  and  undoubtedly  always  will 
advise  and  co-operate  with  the  ])uhlic  authorities  to  the 
end  that  what  is  soundest  and  best  from  economic, 
engineering  and  commercial  points  of  view  shall,  so  far 
as  the  industry  can  help  to  insure  such  action,  be  built 
.Any  ImhuI  stannK-d  by  a  res])onsible  government  suffices 

6(H 


for  a  banker  or  investor,  but  the  mere  fact  that  a  gov¬ 
ernment  choo.ses  to  engage  in  business  in  coippetition 
with  its  citizens  is  no  guarantee  that  the  project  is  sound 
or  commercially  feasible.  History  shows  this  to  he  so. 
and  the  electrical  industry  knows  it  to  be  so.  Hence  its 
objection  to  socialistic  and  paternalistic  ventures  of 
doubtful  worth  in  a  field  in  which  the  electrical  industry 
is  expert. 

❖ 

More  Misconceptions 
by  a  Big-State  Governor 

OVERNOR  ROOSi:\’KLT\S  attempt  to  cast 
aspersion  on  the  Public  Service  Commission  and 
to  bring  discredit  on  the  jmblic  utility'  regulatory  laws 
of  the  Empire  State  is  neither  ingenious  nor  .statesman¬ 
like.  Tn  order  to  make  his  point  he  intentionally  or 
unintentionally  ignores  facts,  thus  resting  his  ca.se 
entirely  on  fiction.  Eor  exam])le.  in  a  statement  issued 
from  W^arm  Springs.  Ga..  on  September  22  the 
Governor  of  New  A'ork,  speaking  of  the  Tbiblic 
Service  Commission  and  of  state  regulation  of  privately- 
owned  utilities,  said:  “Under  the  original  theory  a 
iniblic  service  corporation  desiring  to  operate  in  a  given 
territory  would  go  to  the  T^ublic  .Service  Commission 
and  ask  for  ap])roval  of  the  ])roject.  the  idea  being 
that  the  commission  woidd  protect  the  companv  from 
‘wildcat’  competition  and  guarantee  a  reasonable  return 
on  the  invested  cai)ital  by  allow  ing  such  rates  as  would 
net  such  a  return.  W’hat  has  happened,  however, 
generally  s])eaking.  is  that  the  capitalization  of  the  big 
public  utility-  enterprises  d(te>  not  by-  any  means 
re])resent  the  actual  money  invested  in  the  ])ro])ertie,s. 
.As  a  matter  of  fact,  the  actual  money-  investment  is  a 
comi)aratively-  small  part  of  the  capitalization.  Never¬ 
theless.  the  corporations  still  claim  the  right  to  receive 
a  reasonable  return  on  their  total  capitalizations,  which 
include  in  almost  every-  instance  great  quantities  of 
watered  stock  representing  no  actual  cash  investment.” 

Now-,  the  Governor  knows,  or  ought  to  know-,  that  the 
Ihiblic  .Service  C  <»mmission  does  not  guarantee 
earnings  to  a  i)ublic  utility-,  much  less  a  reasonable 
return  on  investment.  If  a  utility-  by-  dint  of  initiative, 
operating  skill  and  the  exercise  of  sound  business  judg¬ 
ment  manages  to  earn  a  reasonable  return  on  its  in¬ 
vestment.  it  is  entitled  to  it.  .\ny-thing  beyond  that  is 
l)re-empted  by-  reduction  in  rates.  But  w-hen  the 
Governor  asserts  that  the  Public  Service  Commission 
permits  the  utilities  to  earn  a  return  on  w-atered  stock 
he  exhibits  a  lamentable  lack  of  information  on  the 
workings  of  the  New-  ^ Ork  Public  Service  Commission, 
d'hat  commission  e.xjiresslv  prohibits  any-  return  on 
capital  not  actually-  invested  in  property  set  aside  fot 
jmblic  use.  It  bases  its  rates  on  actual  valuation  and 
not  on  financial  structures  or  engraved  paper,  and  i" 
stating  otherw-ise  the  Governor  does  the  commission  a 
gross  injustice. 

The  regulatory-  laws  of  the  State  of  New-  York  are 
among  the  best  and  safest  in  the  country-,  and  the 
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personnel  of  the  commission  does  not  suffer  by  com- 
pari>on  with  that  of  other  state  commissions.  If  the 
commissions  are  not  the  best  obtainable — and  we  are 
not  inaintaininjj  that  they  are  not — the  fault  in  states 
like  New  York  lies  primarily  with  the  executives  who 
appoint  them,  d'he  Governor  ought,  in  justice  to  him¬ 
self  and  to  the  commission,  first  to  aci|uaint  himself 
with  the  commission  law  and  the  decisions  made  by 
various  commissioners  under  that  law  before  issuing 
any  more  statements  regarding  the  inadeijuacy  of  the 
law  or  the  incomi)etence  of  the  commission. 

❖ 

Men  and  Experiences 
for  Export 

G RE.AT  HRrr.MX.  Italy.  Russia,  Germany.  Frajice 
and  many  other  countries  are  now  active  in  the 
development  of  an  electric  ])ower  supply  of  a  tyi)e 
comparable  t«)  that  found  in  this  country.  These 
nations  attribute  a  large  ])art  of  our  national  prosperity 
to  the  free  use  of  jKower  and  consider  ;i  ])ower  supply 
necessary  to  their  own  economic  growth.  'I'hey  seek 
ideas.  er|uii)ment  and  men  from  this  country,  and 
elecfical  intere.sts  here  contribute  ghully  to  this  new 
means  for  obtaining  interntitional  co-openition  and 
nnderstanding. 

Whether  foreign  developments  are  ma<le  by  private 
interests  or  by  the  governments,  there  are  common 
problems  of  management  and  engineering  that  our 
utilities  have  solved  .satisfactorily  for  our  conditions, 
and  there  is  little  doubt  that  other  n.'itious  can  use  our 
ideas  and  e.xi)eriences.  Just 
now  most  of  the  foreign  de- 
velnjMuents  are  concerned  with 
the  building  of  stations,  lines 
and  substations  to  get  large 
interconnected  as.semblies  of 
electric  power  apparatus.  'I'he 
need  is  for  the  engineering  and 
oi)erating  experiences  available 
from  our  large  properties,  and 
mail}-  American  engineers  are 
caHed  upon  as  consultants, 
hater  there  will  be  need  for 
experienced  managers  and  oper- 
ator>  aijd  the  other  elements 
essential  to  a  large-scale  utility 
ent“’-i)rise. 

It  is  to  be  hoped  that  the 
present  popularity  of  electric 
IK)Wer  supply  in  foreign  coun¬ 
tries  will  be  associated  with 
n  balanced  program.  There  is 
little  doubt  of  the  ability  to  build 
tt  physical  .structure  that  can 
supply  |)ower.  but  it  must  not 
Ik*  forgotten  that  the  power 


must  he  used  if  the  enterprises  are  to  l)e  pro.sjK*rous. 
'I'here  must  l)e  education  in  the  u.se  of  iK)wer  and 
there  must  he  sales  effort.  The  experiences  of  large 
utilities  here  afford  ample  evidence  that  imwer  .sta¬ 
tions,  transmi.ssion  lines  and  rate  schedules  do  not  of 
themselves  convert  a  nation  to  the  use  of  electric  iK)wer. 
Tradition,  competition  and  habits  must  Ik*  overcome,  and 
the  mo.st  difficult  i)art  of  the  management  problem  is 
sale.s — not  construction,  engineering  and  ojK'ratiou. 

In  the  initial  stages  of  national  power  supply  attention 
should  he  given  to  all  elements  of  the  utility  business, 
and  our  exi)erience  should  help  other  countries  to 
develop  their  electric  iK)wer  sup])lies  without  making 
errors  and  in  a  minimum  time.  It  has  taken  this 
country  many  years  to  reach  the  present  power  status, 
and  mistakes  that  were  made  can  he  avoided  and  the 
work  exi)edite(l  if  the  lessons  in  the  American  te.xt- 
hooks  are  well  learned. 

❖ 

Too  Much  Guesswork 
Impairs  Cost  Data 

CONOMIE.S  in  electrical  design  and  construction 
are  always  being  sought  by  alert  engineers.  'I'he 
full  realization  of  savings  |)ossible  through  the  more 
efficient  use  of  labor  and  material  depeiuls  on  complete 
understanding  of  field  conditions  and  also  u])on  adequate 
records.  'I'oo  often  tbe  economies  achieved  by  skillful 
designing  or  able  con.struction  methods  are  not  evaluated 
properly  during  the  jirogress  of  the  work.  'I'lie  engi¬ 
neer  knows  that  a  particular  course,  method  f)r  choice 
of  equiiMuent  will  ])ay  its  way 
and  more,  and  lets  it  go  at  that 
as  long  as  his  decision  is  clearly 
sound.  He  may  think  he  is  t(M» 
busy  to  assemble  cost  analy.ses 
on  specific  jobs  while  the  i)ayroll 
and  material  sheets  are  ac¬ 
cessible  and  fi.x  a  rough  over-all 
dollar  figure  or  ]K*rcentage 
figure  in  his  memory  as  ap¬ 
plicable  to  this  or  that  case.  .\s 
soon  as  the  job  is  over  he  may 
be  rushed  into  another  one  a 
hundred  miles  or  more  away. 
I'he  field  sheets  go  into  the 
archives  of  the  accounting  de- 
])artment,  there  to  rei)ose. 

If  ever  the  okl  adage  of  strik¬ 
ing  while  the  iron  is  hot  ai)])Iies 
to  engineering  economics,  it  is 
while  engineers  com|H*tent  to 
analyze  costs  and  reach  more 
than  roughly  a])proxitnate  con¬ 
clusions  are  in  daily  contact 
with  design  and  construction 
])roblems  on  sjKcific  fobs. 


Taking  the  industry  as  a 
whole,  investment  costs  per 
kilowatt  of  installed  capacity 
are  increasing.  The  revenue 
per  dollar  of  investment  is  de¬ 
creasing.  I  believe  we  can 
properly  rely  on  our  engineers 
to  work  out  ways  and  means 
of  reducing  investment  costs, 
or  at  least  of  holding  them 
down  to  minimum  figures.  I 
know  they  are  working  on 
that  problem,  and  they  have 
never  yet  undertaken  a  prob¬ 
lem  without  achieving  a  solu¬ 
tion  which  was  an  advantage 
to  the  industry  and  an  advance 
in  its  technique. — M.  S.  Sloan. 
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Construction 

Work 

Shows 

Cumulative 

Economies 


Oneida  Substation  of 
New  York  Power  &. 
Light  Corporation 


AS  IN  previous  years,  every  essen- 
L  tial  element  of  the  utility  plant 
has  been  built  and  assembled  with 
continued  striving  for  low  first  cost 
and  minimum  operating  charges  in 
mind.  Generating  stations,  transmis¬ 


sion  lines,  substations,  distribution 
facilities  and  incidental  engineering 
all  reflect  the  sustained  pressure  to 
reduce  the  cost  of  supplying  service. 
Electrical  World  again  presents  its 
review  of  money-saving  practices. 


Steelwork  foi 
Long  Beach 
Steam  Plant 
No.  3  of 
Southern 
California 
Edison 
Company 


Photo 

timrtroii 
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Pedestal  Bus  Supports 

Reduce  Substation  Cost 


(i)7 


*220-Kv.  Bus  and  Switch-rack  After  Which  66-Kv.  Substations  Will  Be  Patterned  for  Economy 
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Single-Unit 
Insulators 
Will 
Support 
New  66-Kv. 
Substation 
Buses 


Decision  to  omit  lightning  arresters  on  in¬ 
dividual  circuits  and  install  them  instead  on  each 
main  transformer  hank  and  use  of  air-insulated 
current  transformers  has  made  it  possible  for  the 
Southern  California  Edison  Company,  according  to 
k.  H.  Pollock  of  the  department  of  engineering  and 
design,  to  adopt  a  new  type  of  66-kv.  switch-rack, 
resulting  in  a  very  material  reduction  in  substation 
construction  costs.  The  new  type  of  66-kv.  switch-rack 
is  for  double  bus  and  is  similar  to  the  type  of  220-kv. 
Inis  and  rack  originated  by  the  Edison  company  as  shown 
in  the  accompanying  illustrations. 

Circuits  are  dead-ended  to  a  steel  “A”  frame  structure. 
Kach  bus  with  its  oil  circuit  breaker  and  di.sconnecting 
switches  is  located  on  either  side  of  the  dead-end 


structure.  The  line  jumper  loop  is  tied  directly  to  the 
current  transformer,  which  is  mounted  near  the  top  of 
the  frame. 

Copper  tubing  is  used  to  connect  the  current  trans¬ 
formers  to  the  clip  end  of  the  two  line  di.sconnecting 
switches  on  either  side  of  the  tower  without  necessitating 
any  other  insulating  support.  The  hinged  ends  of  the 
line  disconnecting  switches  are  connected  to  the  oil 
circuit  breaker  bushings  with  one  span  of  tubing.  .\ 
low  frame  structure  siij^ixirts  the  bus  disconnecting 
switches  in  a  horizontal  jiosition  and  single  spans  of 
tubing  are  used  to  connect  them  to  the  oil  circuit  breakers 
and  the  buses. 

The  buses  are  supported  from  the  ground  on  vertical 
3-in.  iron  ])i])cs  and  single-unit  insulators,  the  supports 


/ 


66>Kv.  Switch-rack  Showing  the  Great  Mass  of  Steel  Work  Eliminated  by  Newer  Design 


occurriiif^  at  the  taps  only.  Single-unit  73-kv.  insulators 
alsf)  are  used  on  the  current  transformers  and  discon¬ 
necting  switches.  'I'he  di.sconnecting  switches  are  three- 
]*ole  gang  operated  with  remote  hand  control.  The 
remote  control  is  necessary  for  the  hus  disconnecting 
switches  due  to  the  fact  that  they  are  mounted  in  a 
horizontal  ])osition  for  ease  of  connection. 

The  economies  of  this  new  ty])e  of  construction  as 
com])ared  with  the  former  type  of  steel  rack  illustrated 
are  evident,  d'he  estimated  cost  of  the  new  tyix'  rack 
is  $1,600  ])er  hay.  as  against  $2,500  per  hay  for  the  older 
type  rack.  This  means  a  saving  of  $900  per  hay.  or 


$27,000  for  the  thirty-position  rack  at  the  new  La  Freza 
substation,  where  this  type  of  con.struction  is  first  being 
used.  These  costs  include  only  steel,  concrete,  insulators 
and  safety  .screens  and  are  indeiiendent  of  aiijiaratus. 
'file  ground  area  reipiired  is  approximately  the  same  for 
either  type  of  con.struction.  Both  racks  can  he  adapted 
to  use  the  same  ajijiaratus  with  the  excejition  that  the  new 
ty])e  will  not  accommodate  lightning  arresters  on  the 
individual  lines.  Aside  from  the  economies,  it  is  felt  that 
the  new  design  is  suiierior  to  the  old  type  in  that  it  is 
much  more  simple  and  less  hazardous  to  maintain  and 
operate. 


Solid  Rod  Bus  Connector 
Simplifies  Installation 


As  A  rule  the  connection  of  two 
L  heavy  cai)acity  buses  in  a  limited 
space  is  a  difficult  iirohlem.  calling 
for  a  relatively  short  hut  heavy  cop- 
|)er  section  that  will  easily  fit  into 
the  space  between  the  hus  taps 
across  an  insulating  harrier.  This 
connection  must  he  shajred  to  fit 
the  hushing  passing  through  the 
barrier,  whether  of  transite  or  other 
material.  The  usual  design  for 
such  a  connection  involves  in  a  tyj)- 
ical  case  the  use  of  2-in.  x  4-in. 
coi)j)er  stock,  cut  and  bent  to  fit  the 
bars  at  each  hus  taj)  and  made  up 
in  two  pieces  per  phase  to  facilitate 
assembling  and  requiring  at  least 
three  sets  of  lK)lted  connections  ))er 
phase.  .At  best  this  is  not  very  sat¬ 


isfactory,  as  there  are  likely  to  he  a 
number  of  points  of  poor  conductivity 
due  to  so  many  bolted  connections. 

In  a  rei)resentative  instance  this 
])rol)lem  was  solved  by  the  use  of  a 


.solid  rod  connector  2  in.  in  diameter, 
giving  an  effective  cross-section  area 
of  4.000.{XX)  circ.mil  and  coni])aring 
favorably  with  the  area  of  the  hus 
taps,  which  were  as.semhled  of  three 
4-in.  x^-in.  copper  bars.  The  rod 
was  threaded  at  each  end  and  .secured 
to  the  bars  by  hexagon  nuts,  using 
jam  nuts  \  in.  wide  for  inter-har 
spacers.  'Phis  construction  al¬ 
lowed  the  use  of  a  standard 
round  wall  hushing  which  is  at¬ 
tached  to  the  harrier  by  tran.site 
strii).s.  'fhe  si)ace  bet  w  e  e  ii 
the  transite  and  the  outer 
surface  of  the  hushing  is  cement 
grouted  to  make  the  connection 
gas-tight.  This  method  resulted 
in  saving  copper,  in  a  jjrice  econ¬ 
omy  through  the  use  of  a  round 
hushing  instead  of  a  square  hush¬ 
ing  and  also  saved  labor  in  as¬ 
sembly.  • 
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Staggered  Layout 
Keeps  Substation  Small 


THK  Xew  York  Power  Light 
Company,  according  to  C.  A. 
Bacon,  electrical  engineer,  has  effec¬ 
tively  kept  the  size  and  cost  of  suh- 
stations  down  by  resorting  tf)  a 
staggered  layout  of  the  a])paratus. 
In  the  case  of  a  33-kv.  station,  similar 
to  that  represented  hy  the  diagram, 
an  increase  in  length  from  15  ft.  to 


Slotted  Formica 
Sheets  Support  Buses 
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During  the  past  five  \ears  the 
West  Penn  Power  Company  has 
employed  a  ty|)e  of  bus  support  on 
its  4,000-  and  2,300-volt  indoor  buses 
which  is  a  departure  from  conven¬ 
tional  practice,  according  to  E.  W. 
Eand,  assistant  substation  design 


21  ft.,  a  40  ])er  cent  increase,  pro¬ 
vided  for  doubling  the  substation 
capacity.  The  interconnection  with 
this  arrangement  helps  to  minimize 
the  insulators  and  accessories  re¬ 
quired  in  connection  with  the  discon¬ 
nect  switches  and  leads  frtjm  one 
])iece  {)f  equipment  to  another.  The 
.same  idea  is  used  for  13.2  kv. 


engineer.  In  place  of  the  usual 
])orcelain  insulators,  this  company  has 
used  rectangular  sheets  of  formica 
through  which  slots  have  l>een  cut 
as  shown  in  the  sketch. 

The  4,000-  and  2. .300-volt  struc¬ 
tures  consist  of  a  number  of  cells 
arranged  in  a  line  along  one  wall  of 
the  building  and  are  built  from 
steel  .sections  and  plates.  Above  the 
oil  circuit  breaker  and  in  the  same 
cell  are  placed  disconnecting  switches 
that  disconnect  the  breaker  from  the 
main  bus.  Each  steel  barrier  between 
adjacent  cells  has  a  rectangular  hole 
in  it  slightly  smaller  than  the  fornnca 
sheets  and  located  at  an  elevation 
above  the  disconnecting  switches. 
Two  formica  sheets  are  secured 
with  bolts  over  the  hole  in  each 


barrier,  one  sheet  on  each  side.  The 
main  bus  passes  through  the  slots  in 
the  formica  sheets  and  extends  the 
entire  length  of  the  structure.  By 
making  the  slots  through  which  the 
bus  passes  but  very  little  larger  than 
the  bus  itself,  it  is  held  extremelv 
rigid. 

During  the  i^eriod  that  the  West 
Penn  Power  Company  has  been  using 
this  tyjK.*  of  bus  sujqxjrt  there  have 
been  no  bus  failures  exj^rienced  by 
the  comj)any  due  to  the  support 
failing  either  electrically  or  mechan¬ 
ically.  In  light  of  past  performance, 
it  is  felt  by  the  company  engineers 
that  this  fine  record  is  sufficient 
recommendation  for  its  u.se  in  future 
designs  whenever  jxissible. 

Not  only  has  this  ty])e  of  bus 
sui)i)ort  efifected  a  saving  by  reduc¬ 
ing  the  number  of  interruptions  to 
customers’  service.  Init  it  is  approx¬ 
imately  10  per  cent  lower  in  cost 
than  porcelain  insulators  ai)plicable  to 
the  same  type  bus  structure. 


Neat  and  Simple 
Platform 


PREV  IOUS  to  the  develojmient  of 
a  water-proof  manhole  to  combat 
tidal  flooding  at  Coney  Island,  the 
HrtKtklyn  Edison  Company  installed 
transformers  on  platforms  supjKjrted 
on  two  legs  of  10-in.  pi|)e.  The 
secondary  and  primary  leads  to  the 
ducts  were  carried  in.side  the  pipe 
sup|)orts. 
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Duplicate  Feeds 
Without  Duplicate  Switches 


doubled,  the  calculated  values  of 
short-circuit  kilovolt-amperes  are  ap¬ 
proximately  as  follows;  13.2-kv. 
bus.  1.000.000  kva. ;  110-kv.  l)us 

1  .r)00.000  kva. :  220-kv.  bus.  2.000,^1 
kva. 


25,000  Ky  a. 
condenser 


Cable  Flume  Traverses 
Rock  Cut 

rX  I.AVIXG  a  22-kv.,  three-phase 


25000  Kra 
condenser 


HO  Hr.  buses 
and  snnfchmg 


25.000  Kra 
condenser 


25000  bv  a 
\^ondenser 


-132  Ky  reactor  bus. 


'oming  lines  ^ Q*//0by  oufjoinj  feeders 

f«y  transformers  0^13,2  Hy.  ring  bus 

IT-2  by  45000 Hra  each  .nndmg  Z.‘I3.2 Kk  outgoing  feeders 

Ring  System  of  Switching  Saves  Breakers  in  Toronto 


Tub'  switching  arrangement  used  distributing  substation.  Station  re-  and  2-in.  x  8-in.  pla 
in  the  Tortmto-Leaside  substation  actors  are  placed  between  a  reactor  high  x  12  in.  wide 
of  the  Hydro-Electric  l*ower  Com-  bus  and  each  of  the  13.2-kv.  circles.  2-in.  x  3-in.  stock  c 
mission  of  Ontario  provides  the  There  are  also  reactors  on  the  13.2-kv.  2-ft.  interv'^als  inside 
choice  of  two  feeds  to  each  piece  of  feeders.  Each  13.2-kv.  circular  bus  su])port  the  cable,  wh 
eeiuipment  or  feeder,  so  that  any  is  connected  with  a  25.0(X)-kva.  con-  circ.mil,  ])aper-insulai 
switch  may  l)e  taken  out  for  main-  denser.  conductor.  The  top 

tenance  without  interrupting  .service.  .\ssuming  the  capacity  is  ultimately  bolted  to  the  sides, 
nad  still  accomplishes  this  result  with 
only  one  more  switch  than  there  are 
])ieces  of  equipment  or  feeders  served. 

In  this  way  40  jx'r  cent  of  the  switch¬ 
ing  eciuipment  re([uired  in  the  ordi¬ 
nary  bus  arrangement  is  saved,  ac¬ 
cording  to  E.  T.  J.  Brandon,  elec¬ 
trical  engineer. 

For  exam])le.  referring  to  the  dia¬ 
gram,  220-kv.  lines  from  the  Gatineau 
Bower  Coni[)any  enter  at  A,  and  can 
supply  i>ower  over  either  of  two  paths 
to  three-winding.  220.  110,  13.2-kv. 
transformers  connected  with  the 
110-kv.  and  13.2-kv.  ring  buses. 

riie  110-kv.  bus  is  not  a  com¬ 
pleted  circle,  but  is  laid  out  with  a 
view  to  ])roviding  a  feed  to  two  or 
more  separate  110-kv.  lines.  How¬ 
ever.  the  circular  principle  is  carrietl 
out  in  the  13.2-kv.  bus.  Three  15.- 
OOO-kva.,  single-conductor,  lead-cov¬ 
ered  cables  distribute  the  output  of 
45.0(X)-kva.  transformers  to  a  local 


Pipe  Supports  Attached  to  Rocks  by  Expansion  Bolts 


Electrical  IV arid 


cable  accessible,  and  the  flume  is  Simplified  DcsigH 

large  enough  for  a  second  cable  to  ^  ^  , 

be  placed  in  the  future.  for  Industrial  Substation 


SIMPLICITY  of  design  and  safety  ment  was  placed  indoors,  thus 
of  operation  are  incor|X)rated  in  utilizing  standard  indoor  equipment, 
an  industrial  type  substation  recently  conserving  space  and  also  realizing 
installed  by  the  Narrangansett  Elec-  greater  safety  in  operation, 
trie  Company,  Providence’,  R.  I.  The  element  of  economy  is  also 

Due  to  the  fact  that  the  only  avail-  apparent.  Besides  avoiding  the  cost 
able  location  for  the  station  was  ad-  of  a  building  to  house  the  trans- 
jacent  to  a  wall  on  the  property  line  formers,  the  moderate  increased  cost 
sejiarating  the  customer’s  property  of  the  pothead  type  of  transformer 
from  a  much-traveled  street  and  is  neutralized  by  the  elimination 
sidewalk,  special  consideration  was  of  overhead  steelwork  and  founda- 
necessary  with  regard  to  the  type  of  tions. 

transformer  structure.  The  usual  Single-conductor  cable  is  used  for 
overhead  steel  structure  for  bus  work  both  primary  and  secondary  wiring, 
and  other  electrical  equipment  could  and  provision  is  made  for  oi)en  delta 
not  be  used  on  account  of  inadequate  operation  of  the  bank  in  case  of 
clearances.  A  building  to  house  the  trouble  on  one  unit,  with  a  minimum 
transformer  was  also  undesirable  amount  of  work  for  cable  rearrange- 
from  an  over-all  cost  standpoint,  ment.  The  cables  are  inclosed  in 
Consequently,  the  pothead  tyi)e  of  ducts  in  the  transformer  yard  wher- 
transformer,  eliminating  all  exiK).sed  ever  possible. 


Economical 
Arrester  Installation 


IX  .\  New  England  country  town 
three  13-kv.  overhead  lines  serve 
the  community  through  an  outdoor 
substation  which  is  provided  with  an 
unusually  simple  and  inex]^nsive 
installation  of  standard  lightning 
arrester.  The  two  lower  lines  shown 
in  the  halftone  are  dead-ended  at 
•Strain  insulators  attached  to  either 
crossarm  of  a  pair  mounted  directly 
above  an  arm  carrying  a  pellet  type 
arrester  for  each  phase  wire.  Jum¬ 
pers  are  looped  below  the  double  arm 
between  line  clamps  and  at  the  bot¬ 
tom  of  each  looi>  a  tap  a  few  inches 
long  suffices  for  the  arrester  con¬ 
nection.  Below 
the  battery  of 
six  arresters  a 
horizontal  run  oi 
line  wire  consti¬ 
tutes  a  common 
ground  bus,  with 
ai)propriate  earth 
connection.  On 
account  of  local 
conditions  the  ar¬ 
resters  for  the 
top  circuit  are 
mounted  eLse- 
where.  The  ar¬ 
rangement  em¬ 
ploys  a  minimum 
amount  of  mate¬ 
rial  and  retains 
the  advantage  of 
accessibility  and 
clarity  of  con¬ 
nections. 


-  4  fiber  ducf.5  in  concrete 
envelope  above  present 
slab  tor  Hkv.  trvrns.  cable 

r  Secondary  connections 
1  to  trans.  oOOjOOO  C.M. 

•’  £'rubber  ins.  lead  covered 


Low  tension  trans.  cables  to  be  racked 
alorig  wall  and  to  enter  fiber  ducts 

at  face  of  building  wall ^  Secondary  cables  l,(H)QP00 


Pot-head  Transform¬ 
ers  Avoid  Overhead 
Bus  and  Supports 


•''Primary  cables 
V  lOOpOOCM-ISflOOvolt 


6' woven  wire  fertce- 


Driveway 
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Multi-Circuit  Towers 


By  C.  B.  Carlson 

Structural  Designing  Engineer 
Southern  California  Edison  Company 
Los  Angeles,  Calif. 


NKCESSITV  of  providing  for  a  inaintcnancv  or  inspection.  A  st‘])a-  tlie  footing  cost,  as  only  three  towers 
niunber  <*f  additional  ()()-kv.  rate  lock  and  key  is  ])roYided  for  :ire  reejnired  in  the  nudti-cirenit 
transmission  lines  from  its  corresponding  gates  on  each  tower  against  seven  in  the  douhle-circnit 
Long  Reach  steam  ])lant,  coupled  with  and  when  men  are  sent  out  to  work  towers. 

the  high  cost  of  rights-of-way  through  on  a  line  the  dispatcher  issues  only  4.  Saving  of  time  and  money  in 
tleveloped  industrial  and  residential 
areas,  first  led  the  Southern  Cali¬ 
fornia  Kdis(jn  Com])any  to  consider 

the  use  of  multi-circuit  towers  carrv-  ^ 

ing  as  many  as  fourteen  circuits.  The  '  I  — 

first  of  such  towers  erected  were  ^ 

those  in  the  line  from  Long  Reach  ^  |\|  ’  .  ■  '  lij  T  ■  K  . 

steam  i)lant  to  Lighthipe  suljstation.  K  '  '  f  ‘ 

hut  with  the  success  and  very  oh-  ^  _i!j1 

vious  economies  in  .structure  and  I:  i^i  -v 

right-of-way  costs  on  this  joh.  the  k 

use  of  multi-circuit  towers  has  in-  [  Vt""***^ t  .'-A 

creased  (jnite  rapidly  until  now  they  h  J  '1^  '  f-  T\ 

are  being  used  almost  exclusively  f  \  y  "‘  I 

in  the  territory  which  surrounds  Los  V.  • 

Angeles.  v'f 

rile  accompanying  illustrations 

show  the  several  tyjies  of  towers  '•  ^  I  ' 

designed  and  used  to  combine  66-kv.  ^  ^  i*-  '  ^  ’  Vv 

circuits  of  from  four  to  fourteen  in  'A  \  Vi  V  i  '/i.  '  '  V’ 

nuniher.  Rriefly  the  structures  con-  v  y^AiTy;  A  "  /A  lA"  ^ 

sist  of  towers  with  a  latticed  box  A  .  -T'  A  jA  ,  -i  *y 

girder  between,  sujijiorting  the  cross-  TT  V  A  t *  A;  t{ , 


i 
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velopetl  country  where  such  towers 
are  used.  These  jx)ints  are  mentioned 
in  order  that  like  quantities  will  be 
compared. 

References  have  been  made  to 
structures  carrying  fourteen  circuits, 
hut  the  following  towers  have  been 
designed  and  erected :  Four  circuits 
on  tme  tower,  six  and  eight  circuits 
on  two  towers  with  connecting  bridge, 
ten  and  twelve  circuits  on  two  towers 
with  connecting  bridge  and  twelve  and 
fourteen  circuits  on  three  towers 
with  connecting  bridges. 

All  of  the  above  have  been  built 
with  sus])ension  towers  and  0-.  45- 
and  90-deg.  anchor  towers.  It  is 
also  now  being  considered  to  com¬ 
bine  two  circuits  of  66  kv.  with  one 
circuit  of  220  kv.  on  the  same  struc¬ 
ture.  this  being  considered  because 
of  the  restriction  of  right-of-way, 
which  is  already  occupied  by  220-kv. 
circuits. 

'I'he  steel  for  the  structures  was 
galvanized  after  all  fabrication  h;id 
been  completed  and  was  lM)lted  to- 
tvanized  bolts.  Where 


the  maintenance  of  the  line  during  ^ 

o])eration.  patrolman  need  climb  ^ 

only  one  tower  to  work  on  any  or 

all  of  fourteen  circuits,  while  he  might  — - 

have  to  return  to  the  ground  seven 
times  in  the  case  of  the  double-circuit 
towers. 

5.  Reduces  the  hazard  of  contact 

with  legs  of  towers  and  permits  the  y  ^ 

use^  of  the  right-of-way  to  better  ,  ^  ^ 

6.  The  circuits  and  structures  on 
the  right-of-way  offer  a  neater  and 
more  regular  appearance,  making  their 

7.  The  multi-circuit  structure  is  a 
solution  for  restricted  conditions  of 

rights-of-way  widths  where  get-away  to  the  lowest  wire 
must  be  obtained  with  a  large  number  s])ans  up  to  1,(XX] 
of  circuits.  factor  of  safety  ii 

d'hese  towers  measure  71  ft.  ereased  because  o 


conditions  seemed  to  show  alkali 
elements  dangerous  to  steel 
the  footings  were  treated  with  as- 
])haltic  paint  in  acklition  to  the 
and  are  used  for  galvanizing. 

ft.  and  that  the  In  the  time  during  which  these 
strength  was  in-  .structures  have  been  in  use  nothing 
the  highly  de-  has  develo])ed  to  disprove  their  utility. 
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Three-Phase,  Four-Wire  Reduced 
Building  Wiring  Cost 


IN  DESIGNING  the  wiring  lay¬ 
out  for  the  Providence  ( R.  I.) 
Terminal  Produce  Market,  the  en¬ 
gineering  firm  of  Jenks  &  Ballou 
utilized  three-phase,  four-wire  dis¬ 
tribution  instead  of  the  ordinary 
three-wire,  1 10-220-volt  system. 

I*!.  Gray,  president  of  (jray’s  En¬ 
gineering  &  Electrical  Construction 
Company  of  that  city,  states  that  had 


One-Line  Diaf^ram  of  Two  Bays  of  Three- 
Phase  Four-Wire  Distribution  in 
Public  Market 


this  job  been  executed  along  the 
lines  of  common  distribution  prac¬ 
tice  the  cost  would  have  been  al)Out 
20  jx*r  cent,  or  $2,000  more  than  was 
actually  incurred.  As  installed,  the 
terminal  market  wiring  scheme  is  as 
follows : 

The  building  consists  of  two  stories 
and  a  basement,  reinforced  concrete 
construction  being  used.  Three- 
phase,  four-wire  underground  en¬ 
trance  feeders  energized  by  the  Nar- 
ragansett  Electric  Company  terminate 
in  a  basement  junction  box  from 
which  sub-feeder  conduit  lines  are 
run  to  basement  junction  boxes  serv¬ 
ing  as  primary  distributing  centers  for 
the  various  grou])s  of  bays  into  which 
the  building  is  divided.  Three-phase, 
four-wire  risers  lead  from  these 
junction  boxes  through  metering 
e(|uipment  and  safety  switches  to  junc¬ 
tion  boxes  on  the  several  floors,  and 


from  each  junction  box  the  service  of 
each  tenant  is  sup])lied  through  air 
circuit  breakers  and  distributing  cir¬ 
cuits  for  light  and  power  as  required. 
The  four-wire  circuit  is  carried 
through  to  the  toj)  story,  but  the 
grounded  neutral  stops  at  this  point, 
leaving  a  three-wire,  three-phase 
supply  which  is  carried  on  to  ])ent 
house  elevator  motors  on  the  roof. 
Branch  lighting  service  on  the 
premises  of  the  tenants  is  supplied 
through  120- volt,  two-w’ire  circuits 


The  rapid  growth  of  the  elec¬ 
trical  industry  in  magnitude  of 
output  and  in  area  served  has  re¬ 
sulted  in  marked  change  in  the  pro¬ 
portions  of  the  total  plant  inve.stment 
devoted  to  its  various  components. 
When  loads  and  territory  were  .small, 
the  power  plant  investment  repre- 
■sented  a  major  portion  of  the  capital 
requirements  for  plant  and  the  dis¬ 
tribution  system  was  relatively  unim- 
])ortant.  Higher  distribution  voltages 
enlarged  the  area  served  from  a 
single  plant  and  the  ratio  of  distribu¬ 
tion  system  costs  to  the  total  plant 
cost  moved  toward  larger  values. 
.Still  higher  voltages  injected  trans¬ 
mission  into  the  picture  and  still  fur¬ 
ther  decreased  the  ruling  importance 
of  the  power  plant  investment. 

The  result  is  that  whereas  power 
plants  once  representerl  half  or  more 
of  the  total  physical  requirements  for 
capital,  now  the  combined  value  of 
plants  and  transmission  are  roughly 
e(|ual  to  the  value  of  the  .scattered  dis¬ 
tribution  facilities  on  some  systems. 
When  ])ower  station  investments  were 
the  determining  factor  in  capital 
needs,  it  was  natural  that  engineer¬ 
ing  talent  .should  have  been  devoted 
assiduously  to  kee])ing  initial  costs 
and  o])erating  costs  to  a  low  level. 
This  di.s|)osition  was  aided  by  the 
concentrated  and  co-ordinated  nature 
of  the  problem.  I'urther  than  this, 
it  was  primarily  the  electrical  and 
thermodynamic  engineers  who  were 
involved  and  for  them  it  was  a  com¬ 
pact.  definite  and  large-scale  problem 
demanding  a  .solution. 

When  transmission  became  an  es- 
.sential  component  of  the  electric  sys¬ 
tem  it  likewise  received  direct  and 


without  fuses  and  utilizing  the 
neutral  as  one  leg.  All  power  service 
is  at  208  volts.  Permanent  rigid 
conduit  lines  were  provided  through 
])artition  walls  between  bays  to  enable 
tenants  to  expand  their  utilized  area 
and  .service  at  will.  The  elimination 
of  separate  risers  for  light  and  j)ower 
was  acconq^anied  by  a  corresponding 
simjdification  of  the  junction  box 
and  metering  installation.  There  are 
209  lighting  circuits.  The  building  is 
965  ft.  long,  ^X)  ft.  wide  and  32  ft. 
high,  the  connected  lighting  load 
being  195  kw.  and  the  connected 
power  load  62  h]).  ( ultimate  capacity 
of  layout  .500  hp). 


aggressive  attention,  with  the  result 
that  costs  of  transmission  lines  have 
been  kept  from  rising  in  keei)ing  with 
general  price  levels,  .'\gain,  the  eflOrt 
received  aid  from  the  inherently  uni¬ 
fied  nature  of  that  ])art  of  the  system. 
W^ithin  the  limits  of  to]K)graphy  the 
transmission  line  lends  itself  well  to 
standardization  as  to  tower  design 
and  spacing ;  the  ])redominant  use 
of  right-of-way  instead  of  highways 
eliminates  all  the  grief  that  comes 
from  rebuilding  and  relocating  of 
highways,  matching  ])ropcrty  lines, 
dodging  trees,  etc. 

Somewhat  later  the  substatioii 
loomed  large  in  importance  and  when, 
at  the  same  time,  it  loomed  large  in 
variety,  attention  was  focussed  on  it. 
W'e  have  had  in  the  last  year  or 
two  considerable  evidence  of  more 
economical  design  of  substations  of 
all  ty])es.  Outdoor  installation  saves 
the  cost  of  building  housing  and  sim¬ 
plified  circuit  arrangement  eliminates 
some  of  the  protective  and  accessory 
equipment  previously  considerefl  in- 
dispen.sable  to  the  required  degree  of 
service  continuity  and  reliability. 

In  the  meantime  what  has  been 
happening  to  the  primary  and  second¬ 
ary  distribution  systems?  The  total 
co.st  has.  of  cour.se.  gone  iqi  as  the 
area  covered  made  it  multiply  to  the 
point  of  exceeding  the  cost  of  all  the 
rest  of  the  sy.stem.  But  the  signifi¬ 
cant  and  somewhat  distressing  thing 
is  that  the  cost  ])er  existing  customer 
is  rising  and  the  cost  ])er  new  cus¬ 
tomer  is  rising  at  a  tragic  rate.  Some 
executives  appear  to  believe  that  it  is 
due  to  a  sort  of  extravagance  of  the 
distribution  engineers  and  .superin¬ 
tendents.  others  that  it  is  a  more  or 
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Caterpillar  Tractor  for  Stringing  Cable 


less  inevitable  consequence  of  the 
obstacles  to  economy  presented  by 
the  very  nature  of  the  distribution 
system.  A  dozen  factors  can  be  cited 
which  serve  as  an  alibi  for  those 
who  sjiend  company  funds  in  this 
de])artmeut. 

Among  these  items  is  the  fact 
that  jobs  in  distribution  building  are 
usually  small  jobs  and  jobs  for  which 
no  long  range  planning  or  rigid  or¬ 
ganization  can  be  effective.  Much 
of  the  construction  is  urgent  and 
therefore  destructive  of  framed 
programs.  Highway  improvements 
necessitate  reconstruction  and  reloca¬ 
tion  and  often  a  plant  sacrifice  of 
overhead  value  when  underground  is 
forced.  The  activities  of  other  wire¬ 
using  utilities  interfere  with  a  100 
per  cent  unified  and  methodical 
handling  of  distribution  construction. 

On  the  whole,  it  is  not  strange  that 
distribution  systems  have  grown  like 
Topsy  and  that  lately  the  costs  have 
shown  a  disposition  to  ascend  like 
Eva.  In  fact,  one  of  the  Eastern 
companies  reports  the  follow’ing  ex¬ 
perience  with  respect  to  system  op-  T I  THEN  installing  the  second  horses.  This  sav 
crating  costs.  The  investment  costs  VV  circuit  of  477,000  -  circ.  mil  by  the  use  of  t 

are  taking  the  same  general  trend.  A.C.S.R.  on  a  70-mile  132-kv.  steel  at  the  back,  the 

tower  line  on  the  Illinois  Power  &  conductors  up  tc 

.  ^  I-iglit  Comjiany  system  it  was  decided  straight  pull  witl 

Operatmg  i..osts  Rise  Rapidly  as  ^  tractor  on  the  job.  At  a  tackle  anchorai 

_ Customers  Increase  fir.st  it  was  not  clearly  apparent  that  tower.  The  m 

Expense  the  filial  cost  of  the  job  would  be  jiloyed  was  les* 

Expense  Ad^i-  materially  lower  than  with  horses,  have  been  used 

EJiJ^’nse.  Customer,  Customer,  However,  that  jiroved  to  1)6  tile  case.  increased  si)eed, 

A  ear  per  Cent  per  Cent  i>er  Cent  Custoiner  fractor  has  established  itself  ability  of  tile  1 

for  major  jobs  of  this  kind.  truck  driver. 

It  was  found  that  the  tractor  could  farmer’s  boy  v 

take  out  the  conductors  to  a  greater  father’s  farm  tra 

distance  on  a  single  pull  than  could  jiroficieiit  in  haiK 


The  Winch  Does  Not  Require  a  Tackle  Anchorage  at  the  Base  of  the  Tower, 
but  Takes  a  Straight  Pull 


These  figures  cover  transmission, 
diistribution.  utilization,  commercial 
and  new  business.  Tbe  transmission 
component  actually  increased  and  the 
largest  share  of  the  increase  was  at¬ 
tributable  to  distribution  and  new 
business. 

The  distressing  figure  is,  of  course, 
the  vertical  rise  in  the  cost  of  attach¬ 
ing  new  customers  to  the  system,  both 
in  physical  connection  and  in  align¬ 
ment  as  a  customer.  The  newer 
customers  are  more  remote  and 
therefore  call  for  longer  extensions 
lier  customer.  Likewise,  the  new- 
business  dejiartment  in  order  to  jus¬ 
tify  the  investment  in  the  extension 
Avill  have  to  induce  an  extended  use 
of  the  service  for  appliances,  cooking, 
refrigeration,  w’ater  heating,  etc.  .\11 
of  these  are  likely  to  overemphasize 
the  importance  of  100  ])er  cent  re¬ 
liability  of  service.  It  is  unfortunate 
that  the  very  customers  for  whom  the 
costs  should  be  kejit  down  demand 
such  a  high  degree  of  service. 


Railroad  Bridgi 


a  22-kv..  lead-  ])hase.  250.000-circ.mil  cable  across 
insulated,  three-  a  country  highway  along  a  railroad 

a  right-of-way  on  a  bridge  without  deck 
s})ace  in  excess  of  that  required  for 
the  tracks,  the  Eastern  Massachusetts 
Electric  Company  utilized  a  Bates 
exjaanded  metal  truss  design  as 
shown  above.  The  sjian  was  27  ft. 
and  the  width  of  the  structure  24  in. 
with  a  depth  of  12  in.  On  the  interior 
2-in.  X  3-in.  wofxlen  spacers  were 
placed  on  the  bottom  2  ft.  apart  to 
.su])])ort  the  cable.  The  cover  was 
bolted  to  the  upper  side  members. 
The  structure  provides  space  for  a 
second  cable.  It  is  planned  to  drill 
holes  in  the  bottom  plates  to  insure 
com])lete  drainage.  The  truss  design 
gives  exceptionally  good  ventilation 
at  each  side  of  the  structure. 


Cable  Duct  of  Bates  Truss  and 
Sheet  Iron  Covers 


Scf'tcinbcr  28,1020 — Electrical  World 


Operating  Costs  Rise  Rapidly  as 
Customers  Increase 

A'esr 

Total 
Expense, 
per  Cent 

Expense 

per 

Customer, 
per  Cent 

Expiense 

per 

Addi¬ 
tional  Number 

Customer,  of 

I>er  Cent  Customer 

IP26 

100 

too 

52,459 

1927 

112 

103 

135  56.939 

1928 

135 

113 

219  62,612 

Simplicity  in 
D.C.  Substations 

FORMP^RL^'  one  large  Eastern 
company  Imilt  d.c.  substations  for 
l,O()(0-k\v.  to  1,500-kw.  units  in  ac- 
corflance  with  (a)  in  the  accom¬ 
panying  diagram,  d'he  growth  in 


load  has  increaserl  both  the  size  and 
number  of  units  so  that  it  is  felt  that 
a  duplicate  or  auxiliary  bus  would 
be  sui)errtuous.  At  the  same  time 
the  number  of  circuit  breakers  has 
l)een  rlecreased  from  eight  to  two  by 
making  the  Y-\  starting  units  serve 
the  function  of  automatic  protection. 
Each  unit  is  served  by  an  independent 
feeder,  as  shown  in  (b). 


Long-Span 
Joint  Construction 

RUR.M.  telephone  lines,  iti  which 
alternate  ]X)les  have  been  rejdaced 
with  35-ft.  members,  have  been  over¬ 
built  by  the  Syracuse  Lighting  Com- 
])any  in  extending  electric  service  to 
rural  communities.  This  construction, 
says  Minot  H.  Pratt,  provides  a  mini¬ 
mum  6-ft.  clearance  In-tween  lines  in 
the  middle  of  the  sjian  providing  the 
tele|>hone  j)oles  are  the  usual  short 
type  and  the  tree  conditions  do  not 
necessitate  the  use  of  tree  wire  in 
the  primary.  In  making  use  of  an 
existing  electric  line  of  300-ft.  sec¬ 
tions.  it  is  customary  for  the  tele¬ 
phone  company  to  set  intervening 
poles  of  equal  height  for  electric  light 
an<l  power  com])any  purposes.  Phe 
communication  company  will  use  cop- 
]»er  conductors  up  to  190  ft.  and 
under  unusual  conditions  special  c«)n- 
tluctors  are  employed  up  to  250  ft., 
but  the  150-ft.  span  is  ])referable. 


In  order  to  realize  fully  the  econo¬ 
mies  derived  from  A.C.S.R.  construc¬ 
tion  it  is  neces.sary  to  em])loy  spans  of 
not  less  than  300  ft.,  and  when  rural 
telephone  lines  are  overbuilt  the  use 
of  40-ft.  alternate  ])oles  by  the  power 
company  is  considered  the  best  policy, 
since  the  greatly  improved  clearance, 
and  hence  the  reduction  in  inter¬ 
ference  and  hazard,  offsets  the  rela¬ 
tively  small  additional  cost. 

Compared  with  sole  ownership 
lines  of  v500-ft.  spans  there  is  no 
economy  to  the  power  company  in 


having  the  telephone  company  set  an 
intermediate  pole.  Although  it  is 
about  2  ])er  cent  more  expensive,  this 
form  of  con.struction  is  used  occasion- 
all}"  to  permit  both  companies  to  use 
the  same  side  of  the  road  where  con¬ 
struction  difficulties,  such  as  trees  and 
corners,  would  be  encountered  on  the 
other  side.  The  power  company  saves 
about  8  per  cent  when  190-ft.  spans 
are  used.  The  greatest  economy, 
however,  results  in  the  use  of  250-ft. 
spans  and  joint  construction.  It  is 
about  20  per  cent  less  expensive. 


Flexible  Switching  Without 
Selector  Breakers 


-IPH 


r. 


WHERE  the 
nature  of  a 
<listribution  sys¬ 
tem  is  such  as  not 
to  re<|uire  the  last 
degree  <tf  reliabil- 
it\  of  service,  and 
will  not  economi¬ 
cally  justif \  dupli¬ 
cate  buses,  .selec¬ 
tor  oil  breakers, 
etc.,  the  arrange¬ 
ment  shown  has 
been  found  to  per¬ 
mit  very  flexible 
o])eration  and  still 
save  investtnent  in 
circuit  breakers 
and  duplicate  buses. 

W  hile  it  may  appear  that  duplicate 
buses  are  used,  the  auxiliary  bus 
merely  consists  of  cable.  It  was  not 
felt  that  the  conventional  construction 
should  be  necessary  tor  a  bus  which 
is  oidy  infretjuently  used. 

There  is  only  one  circuit  breaker 
for  each  incoming  line  and  feeder 
plus  a  bus-tie  breaker.  Ibit  the  ar¬ 
rangement  of  disconnects  and  bus-tie 
breaker  affords  selective  action  when 
other  than  the  normal  feed  through 
the  main  bus  is  required.  It  is  true 
that  no  oil  circuit  breaker  is  afforded 
between  an  incoming  line  and  the 
auxiliary  bus,  but  in  the  cases  where 
this  expedient  is  used,  the  breakers 
at  the  opposite  ends  of  the  circuit  are 
relied  upon  for  protection. 

As  may  be  observed,  the  normal 
circuit  is  from  the  incoming  line 
through  its  oil  circuit  breaker  and 
isolating  switches  to  the  main  bus, 
and  then  out  through  the  feeder 
circuit  breaker  with  its  isolating 
switches.  In  case  the  incoming  line 
breaker  is  out  for  repair  or  inspec¬ 
tion,  the  circuit  to  a  feeder  will  be 
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established  back  through  transfer 
bus  to  bus-tie  breaker  to  main  bus 
and  then  the  normal  path.  Or  if  a 
feeder  breaker  is  out  for  any  reason, 
the  feeder  is  connected  to  tlie  trans¬ 
fer  bus.  back  through  the  bus-tic 
breaker  to  the  main  bus.  A  variety 
of  situations  can  be  handled  with 
this  arrangement  which  is  used  by  an 
Eastern  company. 
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Direct  Wiring  to  Bus  "Pots” 
Saves  Material 


ECONOMICAI.  use  of  wirinji 
r  material  iii  connection  with  a 
hank  hns  potential  transformer  was 
achieved  in  a  New  h'nj^land  Power 
Association  substation  now  under 
construction  hy  carrying  the  taps 
from  the  three  phases  directly  down¬ 
ward  to  strain  insulators  attached  at 
their  lower  ends  to  s])iral  s])rings  in¬ 
cased  in  6-in.  pi])es  fastened  in  turn 
to  the  transformer  casings.  A  mini¬ 
mum  si)acing  of  10  ft.  between  con¬ 
ductors  was  provided  for  the  110-kv. 
circuit  cf)ncerned.  From  the  connec¬ 
tion  at  the  top  of  each  strain  insu¬ 
lator  a  lead  was  run  to  the  trans¬ 


former  hushing  as  shown,  the  second¬ 
aries  being  Y-connecterl  to  a  grounded 
neutral  elsewhere  on  the  premises 
through  three  low-tension  two-wire 
cables  run  iti  appropriate  conduits  to 
the  o]>erating  Imilding. 

'I'he  s])ring  which  is  installed  in¬ 
side  the  ])ipe  on  each  transformer 
casing  ])ermits  a  vertical  play  of  from 
2  to  2  in.  to  overcome  the  variations 
in  hn^  sag  due  to  temperature  or 
('ther  causes.  Further  adjustment 
of  tension  in  the  tajis  is  obtained 
when  necessary  hy  tnrnhnckles  in  the 
mechanical  ties  between  the  <lead-end 
insulators  and  the  spritig  anchorage. 


Using  1.5  Breakers  per  Line 


HIGH-TEXSIOX  .switching  sta¬ 
tions  are  often  designed  with 
flnplicate  buses  to  j^ermit  the  switch¬ 
ing  of  feeders  from  either  hns  by 
interlocked  selectors.  When  the 
cliaracter  of  the  load  recpiires  the 
use  of  an  oil  circuit  breaker  for 
connecting  the  line  to  either  hns.  a 
substantial  saving  has  been  made  on 
a  number  of  systems  by  adopting 
the  .so-called  “1.5  switching  .scheme.” 

I'he  ordinary  method  of  switching 
is  shown  in  two  oil  breakers  being 


required  for  one  line,  or  a  total  of 
four  breakers  for  the  two  lines.  In 
6*  the  main  connections  are  shown 
with  but  three  breakers  used  for  the 
two  lines.  The  middle  breaker  serves 
to  throw  the  lines  on  either  bus  or 
the  lines  may  be  se])arate<l  and  siq)- 
plied  from  iiKle])endent  biases  if 
desireil.  leaving  the  middle  breaker 
out  of  circuit.  The  number  of  dis¬ 
connecting  switches  is  the  same  in 
each  case.  This  method  is  used  by 
several  Xew  England  companies. 
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Three  Breakers  Replace  Four  Without  Loss  of  Flexibility 


Home-Made  Junction 
Box  Met  Emergency 

IX  LAYIXG  a  22-kv..  jute-covered. 

armored  cable  an  Eastern  trans¬ 
mission  comjianv  found  that  the 
diameter  of  a  short  submarine  .sec¬ 
tion  was  1  in.  greater  than  that  of  the 
trench  section  adjoining,  the  circuit 
being  a  three-phase.  250.000-circ.mil 
run  of  cable. 

d'he  standard  junction  boxes  used 
on  this  job  were  jnirchased  for 
the  land  section  only  anil  ilifl  not  fit 
the  larger  section.  I'o  avoiil  the  time 
required  to  obtain  a  sjiecial  box  to  fit 


Junction  Box  Before  and  After  Closing 
Prior  to  Trenching 


the  two  sections  the  construction  en¬ 
gineer  on  the  job  designed  a  rein¬ 
forced  concrete  box  4  ft.  long  and 
about  15  in.  square,  with  bolted 
cover,  in  which  the  joint  between  the 
two  sections  was  made  up  in  the  cus¬ 
tomary  manner,  the  openings  sealed 
and  the  box  jilaced  in  the  trench  and 
backfilled. 

'I'he  work  occasioned  by  this  emer¬ 
gency  was  done  in  two  clays  in  order 
to  get  the  line  into  service  (piickly.  but 
the  construction  force  rejiorted  that 
several  times  this  |)eriod  might  have 
been  reipiired  had  other  methods  been 
utilized. 
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Unit  of  Dis+ribu+ion  Area 
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2.500- V  power 


2,300-v  power 


feed£^ 


Y  T"  - ,  Series  street 
^YJ.9Mrig_anc/  smaljj^wer 


■O’  Oil  circuit  breaker  XXZ  Power  transformer  ©  Feealer  regulator  Constant  current  transforme'- 

Better  Service  and  Marked  Economies  Have  Resulted  from  Simplification  of  Distribution  System 


gency  13-kv.  line  is  effected  in  from 
40  to  60  cycles,  and  u])on  removal 
of  the  trouble  the  restoration  of  the 
original  line  is  automatic.  All  out- 

RADIAL  distribution  from  main  under  the  new  arrangement  the  going  feeders  from  the  substations 
generating  stations  on  the  I’aw-  service  requirements  of  the  entire  are  equipjxid  with  automatic  reclos- 
tucket  division  of  the  Blackstone  Pawtucket-Central  Falls  district  are  ing  breakers,  and  in  90  per  cent  of 
Valley  Gas  &  Fdectric  Com])any  has  being  effectively  and  economically  met.  the  troubles  the  feeder  returns  to 
been  superseded  by  a  plan  of  <lecen-  Automatic  control  was  selected  for  service. 

tralized  distribution  in  which  unit  the  substations  in  the  revised  .scheme  As  line  troubles  usually  cause  most 
automatic  substations  supply  the  on  account  of  its  good  record  for  of  the  interru])tions.  the  use  of  sub¬ 
varied  .service  requirements  of  local  reliability  and  lesser  costs  as  com-  stantial  construction  and  first -class 
areas  formerlv  at  arm’s  length,  elec-  pared  with  supervisory  control.  The  material  in  the  substations  greatly 
trically  speaking,  says  F.  \V.  Smith,  automatic  throw-over  to  the  emer-  safeguards  substation  service, 
electrical  engineer. 

Frevious  to  decentralization  the 
di.stribution  system  consisted  of 
radial  13-kv.  feeders  serving  the 
larger  power  customers  and  three 
substations  from  which  2,300- volt 
feeders  supplied  smaller  power  users. 

All  lighting  feeders  were  single¬ 
phase.  2.300-volt  regulated  lines  run 
from  the  main  stations,  and  the  series 
lighting  service  was  similarly  pro¬ 
vided. 

The  ])resent  plan  provides  for 
13-kv.  feeders  only  to  the  substations, 
the  standard  arrangement  comprising 
a  preferential  line  and  a  normally 
open  auxiliary  line  which  automat¬ 
ically  assumes  the  load  in  case  of 
trouble  on  the  former,  street  lighting, 
power  and  commercial  lighting  being 
supplied  to  the  local  area  from  the 
secondary  side  of  the  substation 
transformer  installation.  The  two 
schemes  are  shown  in  the  one-line 
diagram  above. 

.Among  the  advantages  are  bet- 
ter  regulation  with  increasing  loads, 
simplification  of  the  di.stribution  sys¬ 
tem.  reduction  of  distribution  losses 
through  shortening  of  feeder  mains, 
removal  of  many  miles  of  street¬ 
lighting  circuits  from  the  high¬ 
ways  and  the  saving  of  a  ca]htal 
investment  of  about  $200,000  in  the 
representative  ca.se  of  constructing 
three  automatic  substations  supplying 
6.240  kva.  of  substation  feeder  ca-  A 
pacity.  Satisfactory  voltage  regula-  ^ 
tion  was  obtainable  up  to  a  maximum  vati 
of  only  about  4.000  ft.  with  the  by 


Decentralized  Distribution 
Cuts  Investment 


Service  Pipes  Installed 
Without  Excavating 


Air-Driven  Coal  Drill 
Starts  Hole  for  Serv¬ 
ice  Pipe 


Service  Pipe  Driven 
Toward  Curb  by  Air 
Hammer 
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Reduced  Power  Costs? 


Experienced  power  engineers  answer 
sixteen  questions  on  fuel-burning 
station  economics  and  trends. 
Hopeful  for  future  savings 


By  L.  W*  W.  Morrow 

Editor  “Electrical  World” 


WILL  it  be  possible  to  reduce  the  cost  of 
electric  power  produced  in  fuel-burning 
power  plants  installed  on  utility  systems? 
A  group  of  experienced  engineers  answered  this 
and  other  questions  submitted  by  the  Electrical 
World.  Both  these  engineers  and  the  editors 
realize  the  difficulty  in  asking  and  answering  spe- 
ciHc  questions  because  of  the  complexity  of  the 
subject  and  the  modifying  effect  of  local  conditions 
so  that  these  answers  should  not  be  used  to  deduce 
positive  and  generalized  conclusions;  they  give 
merely  a  cross-section  of  current  opinion  as  it 
exists  among  those  most  experienced  in  power 
station  design  and  operation. 

Power  station  engineers  have  accomplished 
marvels  in  recent  years  as  regards  improved 
thermal  efficiency  in  stations  and  as  regards  a  re¬ 
duction  in  the  total  cost  of  power.  They  have 
made  possible  the  rapid  extension  of  utility  service 
and  the  production  of  power  in  unlimited  quantity. 
Can  they  continue  the  pace  and  help  to  reduce  the 
system  costs  per  unit  of  energy  sold? 

Power  cost  •  reductions  involve  a  system  eco¬ 
nomic  analysis  as  well  as  an  analysis  of  a  single 
station.  It  is  in  the  group  design  and  operation  of 
stations  that  lie  the  greatest  opportunity  for 


present  savings.  System  developments  are  along 
the  line  of  better  load  and  capacity  factors  and 
greater  service  reliability. 

During  the  six-year  period  1922  to  1928  the 
national  capacity  factor  changed  from  27.7  to 
32 — a  remarkable  improvement — ^but  there  re¬ 
mains  much  to  be  done.'  b'or  the  past  fifteen  years 
the  investment  cost  of  fuel-burning  stations  per 
kilowatt  of  installed  capacity  has  averaged  about 
$100  and  there  appears  to  be  little  chance  to 
change  this  average  greatly  in  the  next  few  years. 
But  the  present  range  is  from  $65  to  $240  and, 
despite  local  modifying  factors,  it  Is  the  endeavor 
of  power  station  engineers  to  reduce  this  range 
and  to  use  the  best  design  possible  in  a  new  station. 

Also  it  should  not  be  forgotten  that  service 
standards  are  increasing  and  govern  power  costs 
very  largely.  Very  often  this  works  against  the 
economic  solution  of  the  system  power  cost  prob¬ 
lem.  And  there  remains  a  speculative  realm  in 
which  new  developments  must  be  gaged  and 
measured  as  to  possibilities.  But,  after  all  these 
things  are  considered,  there  is  a  reasonable  con¬ 
clusion  that  the  cost  of  power  produced  by  fuel¬ 
burning  stations  can  and  will  be  reduced  5  to  10 
per  cent  In  the  next  five  or  six  years. 


Question 
No.  1 


Do  you  believe  it  will  be  pos¬ 
sible  to  reduce  appreciably  the 
investment  cost  of  new  stations 
built  in  the  next  few  years,  as 
compared  to  that  of  stations 
recently  constructed? 


1  I  l)elieve  that  the  cost  of  generating 
>tations  can  be  decreased  by  installing 
larger  turbines,  larger  boilers  operated  at 
higher  ratings,  and  by  building  a  complete 
st.ition  of  several  units  in  place  of  one  or 
two,  as  is  common  at  the  present  time. 

-  It  will  be  difficult  to  obtain  any  ma¬ 
terial  reduction  in  view  of  the  increasing 
Complexity  of  equipment. 

3.  Where  the  site  is  favorable  and  the 


cost  of  real  estate  is  low,  I  believe  material 
reductions  in  investment  cost  can  be  made. 

4.  Yes. 

5.  No,  not  in  ne.xt  few  years. 

6.  There  is  no  indication  that  the  cost  of 
materials,  machinery  or  labor  will  be  re¬ 
duced  within  the  next  few  years.  The 
unit  cost  of  stations  has  already  been  re¬ 
duced  due  to  the  introduction  of  large  units. 
Using  this  as  a  base,  a  further  reduction  is 


probable  due  to  less  expensive  electrical 
equipment  and  a  tendency  to  general  sim¬ 
plicity. 

7.  I  believe  the  cost  of  the  higher  pres¬ 
sure  types  of  equipment  will  tend  to  de¬ 
crease  as  the  quantity  production  increases. 
I  also  believe  the  tendency  is  toward  sim¬ 
pler  stations,  which  should  also  tend  to 
decrease  the  investment  cost. 

8.  No. 

y.  No. 

10,  If  turbines,  boilers,  fuel-burning 
equipment,  piping  and  heat  balance  layouts, 
etc.,  as  now  developed  are  used  in  future 
stations  so  that  development  costs  will  not 
be  a  part  of  the  cost  of  the  future  stations 
there  should  be  a  reduction  in  investment 
costs. 

11.  .\ssuming  similar  conditions  dictated 

bl9 


Si'ptcDibcr  28,1929  —  Electrical  World 


by  public  policy,  I  do  not  bdicve  it  will 
be  possible  to  decrease  the  cost  of  the 
stations  appreciably.  I  do  feel  that  there 
cannot  be  as  much  change  in  pressure  and 
cycle  in  the  next  ten  years  as  there  has 
in  the  past  and  that  a  certain  amount  of 
standardization  may  be  possible  which 
might  possibly  reduce  costs  by  5  per  cent. 

I  do  think  that  our  utility  companies  must 
revise  their  ideas  of  power  plant  construc¬ 
tion,  with  a  greater  emphasis  upon  capital 
costs  and  less  emphasis  upon  the  so-called 
public  policy  features,  which  frequently 
have  called  for  what  have  seemed  to  me  to 
be  unwarranted  types  of  building  design 
and  construction. 

12.  The  investment  cost  for  new  stations 
for  any  given  company  will  be  affected 
primarily  by  the  cost  of  equipment  and 
other  material  and  the  rate  of  wages  paid 
for  the  given  locality,  except  so  far  as  the 
given  company  may  modify  its  own  pre¬ 
vious  standards  of  requirements. 

13.  With  labor  costs  remaining  the  same, 
there  should  be  no  material  reduction. 

14.  1  believe  that  we  must,  and  there¬ 
fore  will,  appreciably  reduce  the  investment 
cost  of  new  stations  built  in  the  next  few 
years  as  compared  with  that  of  stations 
recently  constructed. 

15.  I  believe  it  will  be  possible  to  reduce 
the  investment  cost  per  kilowatt  of  the  new 
stations  built  in  the  next  few  years. 

16.  I  believe  it  is  possible  to  reduce  the 
investment  cost  of  new  steam  power  sta¬ 
tions  by  a  more  thorough  appreciation  on 
the  part  of  the  designing  engineer  of  the 
factors  governing  the  design  and  their  rela¬ 
tive  importance  as  affecting  investment  cost 
and  operating  efficiency.  There  are  some 
factors  beyond  the  control  of  the  designer, 
once  the  location  is  selected,  that  may  af¬ 
fect  materially  the  construction  cost,  but 
aside  from  these  the  best  and  most  econom¬ 
ical  design  will  be  obtained  by  the  person 
or  organization  who  through  experience  is 
able  to  view  the  subject  broadly  and  deter¬ 
mine  the  proper  relation  of  each  compo¬ 
nent  part  to  the  whole.  The  type  and  size 
of  building,  sizes  of  units  selected,  provi¬ 
sion  of  spares  and  for  reliability  of  service 
affect  materially  the  ultimate  investment 
cost. 

17.  The  cost  of  stations  recently  con¬ 
structed  varies  widely  as  determined  by: 
(a)  Type  of  stations;  (b)  skill  of  design¬ 
ers;  (c)  skill  of  purchasing  agent;  (d) 
skill  of  constructing  agent,  and  (e)  extent 
to  which  equipment  still  under  develop¬ 
ment  is  incorporated.  Reply  to  your  ques¬ 
tion  must  take  cognizance  of  these  factors 
in  addition  to  the  possible  purchasing  abil¬ 
ity  of  money. 

It  appears  probable  that  the  purchasing 
ability  of  money  will  increase  slightly  in 
the  future.  This  indicates  a  slight  decrease 
in  the  cost  of  stations  of  given  type. 

Stations  which  incorporate  high-pressure 
and  high-temperature  equipment  are  now 
paying  high  development  cost,  which  it  is 
reasonable  to  suppose  will  be  amortized  in 
the  very  near  future.  This  indicates  a 
reduction  in  the  cost  of  such  stations. 

Station  designers  and  station  construc¬ 
tors  are  acquiring  greater  skill  daily.  This 
fact,  combined  with  the  definite  demand 
of  executives  for  cheaper  plants,  will  un¬ 
doubtedly  result  in  a  reduction  of  cost  of 
given  types  of  stations. 

Excepting  for  any  possible  increased  pur¬ 
chasing  power  of  the  dollar  and  decreased 
cost  of  high-pressure  and  high-temperature 
equipment  through  amortization  of  develop¬ 
ment  changes,  I  do  not  believe  there  will 
be  any  great  reduction  in  the  cost  of  sta¬ 
tions  of  given  type.  The  word  type  refers 
not  only  to  steam  pressure  and  temper¬ 
ature,  kind  of  heat  balance  and  things  of 
that  sort  but  also  to  size  of  boiler  unit 


and  size  of  turbine  unit.  By  great  reduc¬ 
tion  I  mean  something  of  the  order  of  $10 
per  unit  of  capacity. 

18.  I  believe  it  entirely  possible  to  bring 
about  an  appreciable  reduction  in  the  invest¬ 
ment  cost  of  new  stations  built  in  the  next 
few  years  as  compared  to  that  of  stations 
recently  constructed. 

Several  points  of  attack  are  open  to 
bring  this  about,  such  as:  (a)  Putting  a 
portion  or  even  the  entire  station  outdoors ; 
(b)  cutting  out  many  of  the  spare  or  dupli¬ 
cating  features;  (c)  saving  in  architec¬ 
tural  cost. 

Comments  and  Conclusions 
An  equal  division  of  opinion 
exists  as  to  the  possibility  of  a 
reduction  in  investment  costs.  It 
will  depend  on  the  practical  out¬ 
come  of  some  present  semi-experi¬ 


mental  installations  as  regards  an 
individual  station  and  will  depend 
largely  on  service  standards  and 
developments  in  transmission  and 
distribution  as  regards  a  system 
as  a  whole.  For  example,  to  give 
the  highest  grade  service  a  trans¬ 
mission  system  must  have  generat¬ 
ing  sources  at  intervals  of  20  to 
50  miles.  Another  example  is  the 
development  of  the  a.-c.  network 
and  synchronized-at-the-load  op¬ 
eration  for  metropolitan  systems. 
A  reasonable  expectation  is  a  5  to 
10  per  cent  reduction  in  invest¬ 
ment  charges  in  the  next  five  years. 


Question 
No.  2 


Do  you  believe  it  will  be  eco¬ 
nomical  to  rehabilitate  older  gen¬ 
erating  stations  as  compared  to 
building  new  ones? 


1.  The  question  of  rehabilitating  old  gen¬ 
erating  stations  depends  greatly  on  local 
conditions  and  I  find  it  difficult  to  give  a 
general  answer.  Where  sites  are  plentiful 
and  cheap,  and  a  new  station  can  be  located 
so  that  little  additional  transmission  line 
expense  is  necessary,  I  tend  to  favor  the 
building  of  new  plants  until  we  are  justified 
in  making  a  complete  overhauling  of  the 
situation.  Where  land  values  are  high  and 
sites  are  difficult  to  obtain  this  condition  is 
reached  in  a  considerably  shorter  period 
than  under  more  favorable  conditions. 

2.  In  many  cases,  yes. 

3.  In  answering  this  it  is  assumed  the 
cost  of  fuel  f.o.b.  the  plant  is  the  same 
for  the  old  and  new  stations.  At  this  time 
the  rehabilitation  of  the  old  station  increas¬ 
ing  its  capacity  from  SO  per  cent  to  100  per 
cent,  and  at  the  same  time  improving 
economy,  results  in  better  economics  than 
building  the  same  added  capacity  in  a  new 
station.  One  governing  factor  is  that 
usually  the  older  station  is  already  placed 
advantageously,  serving  a  market,  and  the 
new  available  location  has  a  greater  cost 
in  delivered  power  because  of  duplication 
of  feeder  facilities. 

4.  Yes. 

5.  In  some  cases,  yes. 

6.  Generally  it  is  economical  to  rehabili¬ 
tate  an  older  station  if  it  is  advantageously 
placed. 

7.  I  do  not  believe  any  general  answer 
is  possible.  It  all  depends  upon  the  condi¬ 
tions  in  each  individual  case.  Real  estate 
values,  usability  of  the  old  buildings,  value 
of  proximity  to  the  load  center,  etc.,  all 
enter  into  it. 

8.  Relatively  seldom. 

9.  No. 

10.  This  is  entirely  a  question  of  the 
amount  of  space  available  in  the  old  sta¬ 
tion,  the  condition  and  characteristics  of 
its  equipment,  and  the  loading  proposed. 

11.  In  perhaps  15  or  20  per  cent  of  in¬ 
stances  it  will  be  possible  to  rehabilitate 
older  generating  stations  and  more  econom¬ 
ical  to  do  so  than  to  build  new  ones.  In 
the  majority  of  instances,  however,  some 
condition,  such  as  water,  depreciation  of 
building,  or  foundation  of  buildings,  or 
transmission  and  distribution  problems, 
makes  it  difficult,  and  frequently  impossible, 
to  make  over  and  increase  the  size  of  old 
stations. 


12.  If  an  old  plant  is  favorably  located 
and  it  is  possible  to  spare  its  capacity  long 
enough  to  make  major  changes  it  may  be 
economical  to  rebuild  the  plant.  On  the 
other  hand,  with  rapidly  increasing  system 
loads  and  the  ability  to  find  other  plant 
locations  equally  favorably  situated  with 
respect  to  load,  condensing  water  and  coal 
supply,  it  may  be  more  economical  to  build 
the  new  plant  and  continue  to  use  the  old 
plant  as  a  reserve  and  on  the  peak  of  the 
system  load. 

13.  This  is  a  local  problem  and  depends 
on  the  plant  in  question. 

14.  The  answer  to  this  question  is  a  mat¬ 
ter  of  fact  and  not  one  of  opinion.  In 
general,  for  stations  with  high  load  factor, 
output  and  high  fuel  cost,  it  probably  will 
not  pay  to  rehabilitate  old  stations.  On 
the  other  hand,  where  capacity  rather  than 
economy  is  a  governing  factor,  it  may  prove 
economical. 

15.  In  general  I  do  not  believe  it  will  be 
economical  to  rehabilitate  the  older  gener¬ 
ating  stations  as  long  as  new  capacity  is 
continually  required  to  meet  the  demands  of 
a  growing  load.  The  older  stations  can 
be  used  for  standby  or  emergency  capacity 
at  a  comparatively  small  total  cost  of  oper¬ 
ation  which  practically  prevents  the  elim¬ 
ination  of  this  capacity  from  the  system 
and  its  replacement  by  new  capacity. 

16.  It  depends  on  how  old  the  generating 
stations  are  and  how  conservatively  they 
have  been  designed.  The  work  recently 
done  at  the  West  End  and  Columbia  sta¬ 
tions  in  Cincinnati  are  examples  of  econom¬ 
ical  rehabilitation,  even  though  the  effi¬ 
ciency  of  the  Columbia  station  was  de¬ 
creased  slightly  thereby.  In  a  case  such 
as  this  rehabilitation  may  prove  economical, 
but  in  most  cases  this  situation  does  not 
exist.  Then  it  generally  works  out  that 
the  older  stations  are  operated  on  the  peak 
load  and  newer  ones  are  built  to  take  the 
base  load. 

17.  It  is  my  personal  belief  that  we  are 
approaching  the  time  when  it  will  be  found 
economical  to  rehabilitate  many  of  the 
older  stations  in  preference  to  the  building 
of  new  ones. 

18.  In  general,  I  believe  yes.  The  prob¬ 
lem,  however,  is  very  much  tied  up  with 
two  main  system  considerations,  these 
being:  (a)  Location  of  the  particular  sta¬ 
tion  with  regard  to  load;  (b)  the  location 
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of  the  particular  station  with  regard  to  the 
transmission  system,  where  a  transmission 
system  is  in  existence. 

In  general,  if  the  ^above  are  taken  into 
consideration,  I  believe  it  will  be  found 
practicable  and  economical  to  rebuild  sta¬ 
tions,  whereas  the  same  result  might  not  be 
obtained  if  these  two  factors  are  dis¬ 
regarded. 

Comments  and  Conclusions 

Despite  the  many  qualifying 
clauses  in  the  replies  it  is  reason- 


1.  I  have  not  made  a  detailed  study  of  the 
cost  and  advantages  of  1,200-lb.  plants, 
but  I  believe  that  if  the  1,200-lb.  plant 
cannot  be  built  with  as  much  output  from 
the  turbines  and  boilers  as  the  400-lb.  unit, 
even  with  fairly  high-priced  coal,  the 
400-lb.  unit  will  be  the  most  economical. 

2.  Yes. 

3.  It  is  only  economical  to  superimpose 
a  high-pressure  installation  on  an  older 
low-pressure  station  of  fifteen  or  twenty 
years  ago;  that  is,  one  in  which  the  boiler 
room  investment  is  well  amortized. 

4.  Very  questionable. 

5.  In  relatively  few  cases,  yes. 

6.  With  an  available  base  load,  even 
though  small  compared  to  the  peak,  it 
should  be  economical  to  superimpose  high 
pressure  to  some  extent. 

7.  Much  the  same  as  Question  No.  2, 
except  that,  in  general,  I  think  the  prob¬ 
abilities  are  in  favor  of  superimposing  a 
high-pressure  installation  on  a  low-pressure 
station. 

8.  Yes,  but  not  often. 

9.  A  small  percentage  of  high  pressure 
to  carry  base  load  which  must  be  dis¬ 
tributed  from  an  old  station  will  in  some 
cases  prove  economical. 

10.  In  general,  I  believe  the  200-lb.  non¬ 
bleed  stations  can  be  greatly  improved  by 
superimposing  a  high-pressure  installation, 
providing  space  is  available  for  new  boilers 
and  turbines. 

11.  Where  load  factors  and  distribution 
conditions  will  permit,  I  feel  sure  that  it 
will  be  economical  to  superimpose  high- 
pressure  installations  on  older  low-pressure 
stations. 

12.  This  is  a  problem  which  must  be 
worked  out  for  every  individual  case.  It 
depends  somewhat  upon  the  original  char-* 
acteristics  of  the  low-pressure  installation 
and  also  principally  upon  the  increased 
fixed  charges  which  will  result.  In  studies 
which  we  have  made,  the  situation  does  not 
appear  very  attractive,  as  the  fixed  charges 
are  rather  high  and  it  would  involve  chang¬ 
ing  the  station  operation  from  a  good 
peak-load  station  into  a  so-called  base-load 
"tation  for  most  of  the  equipment. 

13.  Yes,  if  the  older  low-pressure  system 
is  in  good  condition. 

14.  In  some,  but  not  by  any  means  all, 
cases  the  superimposing  of  a  high-pressure 
installation  on  a  modern  low-pressure  sta¬ 
tion  may  prove  economical.  In  some  studies 
recently  made  it  appears  that  the  addition 
of  a  high-pressure  unit  to  a  station  twenty 
years  old  is  not  economical,  whereas  its 
addition  to  a  station  only  five  years  old 
does  prove  economical. 

15.  I  believe  there  are  many  cases  in 
which  it  may  be  economical  to  superimpose 
a  high-pressure  installation  on  an  older 


able  to  assume  that  it  is  worth 
while  to  analyze  the  possibilities 
of  rehabilitating  stations  ten  to 
fifteen  years  old.  An  appreciable 
percentage  of  these  old  stations 
can  be  rehabilitated  economically, 
especially  those  whose  original 
cost  has  been  pretty  well  amor¬ 
tized  and  located  at  a  good  site  in 
a  load  center. 


low-pressure  station.  This,  however,  de¬ 
pends  upon  the  layout  of  the  station  and 
the  relative  capacity  of  the  station  as  com¬ 
pared  to  the  system  load. 

16.  This  may  prove  out  in  some  cases, 
but  as  a  rule  I  believe  it  will  be  more 
economical  to  reserve  the  older  stations  for 
the  low  load  factor  load.  Raising  pressure 
to  1,200  lb.  means  rebuilding  boiler  plants 
completely  and  scrapping  investment  that  is 


1.  See  answer  to  Question  No.  3. 

2.  Yes. 

3.  It  will  be  economical  to  build  new 
stations  for  1,200  lb.,  800-deg.  F.  conditions 
and  even  higher  pressures. 

4.  Yes. 

5.  Yes,  if  the  annual  load  factor  is  very 
good  and  the  fuel  not  too  much  cheaper 
per  1,000,000  B.t.u. 

6.  The  matter  of  the  advisability  of 
1.200-lb.  pressure  is  still  in  doubt,  but  the 
temperature  of  800  deg.  should  be  econom¬ 
ical. 

7.  I  do  not  believe  the  question  of  econ¬ 
omy  in  first  cost  will  in  all  cases  be  the 
deciding  factor.  Sometimes  a  limited  quan¬ 
tity  of  condensing  water  available  will 
make  it  advisable  to  put  in  a  plant  capable 
of  generating  the  maximum  amount  of 
power  possible  with  a  given  quantity  of 
condensing  water.  Temperature  of  con¬ 
densing  water  would  also  come  into  this 
problem.  The  higher  the  condensing  water 
temperature  the  higher  your  pressure  should 
be  in  order  to  develop  the  maximum  power. 
With  a  high  load  factor  the  trend  seems 
to  be  toward  the  higher  pressure  stations. 

8.  Yes,  for  relatively  high  fuel  costs  and 
load  factors. 

9.  In  some  cases  it  will  be  economical  for 
a  base  load  station  to  be  1,200  lb.,  800  deg. 

10.  I  have  not  sufficient  data  to  answer 
this.  When  the  equipment  for  1.200-lb.  and 
800-deg.  conditions  has  been  standardized 
and  sufficient  load  is  available  to  run  it 
nearly  continuously  it  may  be  economical. 
At  present  the  newer  stations  require  a 
plant  factor  between  50  per  cent  and  70 
per  cent  before  the  carrying  charges  are  as 
low  as  the  operating  charges  per  kilowatt- 
hour.  On  the  older  stations  the  carrying 
charges  equal  the  production  charges  at 
around  20  per  cent  plant  factor.  At  50 
per  cent  plant  factor  the  total  cost  of  a 
kilowatt-hour  of  an  old  station  is  0.9  cent, 
for  a  new  station  0.7  cent.  At  33  per  cent 
plant  factor  the  new  station  shows  0.9  cent 
total.  The  foregoing  shows  the  effect  of 


good  for  peak  capacity.  I  believe  that  the 
net  result  will  not  show  this  to  be  of 
advcuitage  except  possibly  in  a  few  and 
special  cases. 

17.  The  method  suggested  represents  one 
of  the  simplest  means  of  rehabilitating  and 
it  appears  to  have  many  economic  advan¬ 
tages.  In  other  words,  it  appears  to  give 
both  increased  capacity  and  increased  ther¬ 
mal  efficiency  with  a  comparatively  small 
expenditure  of  dollars. 

18.  It  may  be  possible  in  many  instances 
economically  to  superimpose  a  high-presstye 
installation  on  an  older  low-pressure 
station ;  in  fact,  it  may  be  the  only  econom¬ 
ical  way  of  bringing  about  this  result. 

Comments  and  Conclusions 

It  is  very  doubtful  if  a  large 
percentage  of  existing  low- 
pressure  stations  will  superimpose 
a  high-pressure  installation.  This 
type  of  installation  may  be  said  to 
be  still  on  trial  economically  and 
under  some  development  techni¬ 
cally.  It  has  a  field  of  application 
that  appears  to  be  rather  re¬ 
stricted. 


investment  charges  on  over-all  costs,  as 
the  old  station  does  about  28,000  B.t.u.  and 
the  new  station  about  16,000  B.t.u. 

11.  I  very  seriously  doubt  if  more  than 
10  or  15  per  cent  of  our  new  capacity  in 
the  next  few  years  will  be  built  for  1,200 
lb.,  800  deg.  Rather  I  expect  600  lb.  and 
900  deg.  to  be  the  most  economical. 

12.  This  has  yet  to  be  proved,  as  none 
has  actually  as  yet  been  built,  although 
there  are  at  least  three  to  my  knowledge 
now  under  construction,  the  owners  of 
which  have  apparently  satisfied  themselves 
with  its  economy.  These  are  the  first 
stations  that  have  no  low-pressure  boilers 
with  which  to  keep  the  greater  part  of  the 
turbine  capacity  in  service  during  outage  of 
the  high-pressure  equipment. 

13.  Yes. 

14.  Yes,  except  that  I  would  offer  the 
further  suggestion  that  perhaps  1,200  lb. 
will,  in  a  few  years,  be  considered  a  low 
pressure. 

15.  Yes. 

16.  I  believe  that  1,200-lb.  stations  are 
going  to  increase  in  number  as  the  sizes  of 
systems  grow  and  as  the  cost  of  high- 
pressure  equipment  becomes  less.  We 
cannot  hope,  however,  to  build  a  1,200-lb. 
station  of  a  given  capacity  and  for  a  given 
set  of  conditions  as  cheaply  as  we  can  a 
450-lb.  station  of  the  same  capacity.  Eco¬ 
nomic  conditions  of  load  factor  and  cost  of 
fuel  must  offset  the  additional  fixed  charges, 
which,  however,  are  not  so  great  as  some 
people  imagine.  As  to  increasing  steam 
temperatures  to  800  deg.  F.  and  higher,  I 
think  this  is  coming  as  soon  as  we  are 
able  to  produce  materials  to  stand  the 
high  temperature  safely.  When  it  does, 
I  believe  that  some  pressure,  say  650  lb., 
can  be  used  with  the  higher  temperature 
which  will  avoid  the  necessity  for  reheating 
the  steam  and  make  a  less  costly  installa¬ 
tion,  with  most  of  the  economic  advantages 
of  reheating.  This,  however,  is  a  problem 
for  each  individual  case. 

17.  As  yet,  I  am  not  able  to  justify  the 

621 


Question 
No.  3 


Do  you  believe  it  economical 
to  superimpose  a  high-pressure 
installation  on  an  older  low-pres¬ 
sure  station? 


Question 
No.  4 


Do  you  believe  it  will  be  eco¬ 
nomical  to  build  new  stations  for 
1,200-lb.,  800-deg.  conditions? 
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1,200-lb.  station  even  at  8(X)  deg.  initial 
teni|)erature  except  possibly  for  real  base¬ 
load  operation  over  a  period  of  ten  years. 
If  one  desires  to  exceed  400  to  500  lb.  with 
the  temperature  limitation  given  it  appears 
economical  to  jump  directly  to  something 
of  the  order  of  1,200  to  1,400  lb.  rather 
than  to  stop  at  any  intermediate  pressure. 

My  own  impression  is  that  greater  eco¬ 
nomic  |>ossibiiities  lie  in  radical  increase  of 
steam  temperature  and  this  company  is 
acting  on  this  belief  in  its  experimental 
installation  of  a  unit  to  operate  at  an  initial 
tem|)erature  of  1,000  deg.  F.  1  believe  it 
will  be  found  possible  within  the  next  few 
years  to  operate  with  an  initial  steam  tem- 
I)erature  of  1,000  deg.  or  higher;  I  am  ten¬ 
tatively  setting  the  limit  at  1,200  deg.  F. 

18.  Yes,  most  certainly.  Nothing  in  our 
exi)erience  to  date  has  indicated  anything 
to  the  contrary.  We  are  building  1,200-lb. 
stations  and  the  economies  are  very  much 
in  favor  of  it  and  800-deg.  steam  will  most 
certainly  come. 

Comments  and  Conclusions 

The  majority  opinion  is  in  favor 
of  the  1,200-lb.,  800-deg.  station 
as  an  economic  development  for 


1.  The  building  of  power  stations  of 
large  capacity  may  require  several  utilities 
dividing  the  output  among  them  and  is,  of 
course,  easier  to  handle  where  there  is  com¬ 
mon  financial  control.  The  cost  of  trans¬ 
mission  to  interconnected  stations  and  util¬ 
ities  has  to  be  considered  before  determin¬ 
ing  the  size  of  station  which  can  be  built 
at  one  time.  In  territories  such  as  ours 
it  is  doubtful  whether  we  are  justified  in 
building  more  transmission  lines  than  are 
required  to  interconnect  the  stations  and 
hold  them  in  synchronism.  For  instance, 
today  our  stations  are  about  50  miles  apart. 
If  the  load  increases  sufficiently,  we  can 
install  additional  iwjwer  stations  between, 
which  will  reduce  the  distance  to  one-half 
or  even  one- fourth  of  what  it  is  at  the 
present  time,  which  will  make  a  maximum 
transmission  distance  of  20  miles.  This 
would  give  a  cheaper  layout  and  one  from 
which  better  service  could  be  obtained  than 
if  the  territory  were  served  from  a  single 
.station. 

2.  De|)ends  on  load  conditions. 

3.  It  is  more  econotnical  to  project  a 
building  program  for  a  large  station  in  a 
series  of  large  blocks,  particularly  if  the 
site  is  advantageous  as  regards  fuel  and 
circulating  water  and  is  reasonably  adjacent 
to  the  system  load  center.  These  sites  are 
really  scarce  when  it  comes  time  to  make 
a  selection. 

4.  I  do  not  understand  the  meaning  of 
this  question.  At  the  present  time  we  are 
providing  in  a  station  a  comfortable  space 
in  the  jKJwer  house  for  changing  equip¬ 
ment,  choosing  floor  elevations,  column 
centers,  etc.,  which  can  easily  accommo¬ 
date  two  or  three  sizes  of  larger  machines. 
We  feel  that  we  can  do  this  without  upset¬ 
ting  the  unit  system  which  we  are  plan¬ 
ning  :  that  is.  use  of  a  double  row  of  boil- 


rathcr  extensive  application.  This 
decision  is  necessarily  based  on 
“paper”  analyses,  because  a  large 
station  of  this  type  is  yet  to  go 
into  service  and  accurate  data  are 
not  available.  Several  are  in 
progress  now  and  others  will  fol¬ 
low,  so  that  more  tangible  evi¬ 
dence  will  be  afforded  shortly  to 
support  the  expert  opinions.  A 
reasonable  expectation  is  that  10 
to  IS  per  cent  of  new  station  ca¬ 
pacity  installed  in  the  next  two  or 
three  years  will  be  of  this  type. 
There  is  a  strong  feeling,  how¬ 
ever,  that  a  station  of  450  to 
600-lb.  pressure  and  800  to  900- 
deg.  steam  temperature  may 
prove  more  economical  and  practi¬ 
cal  than  the  very  high  pressure 
plant. 


ers  and  turbines  placed  crosswise  of  the 
station,  of  such  a  design  that  both  the 
boiler  and  turbine  house  can  be  kept  the 
same  length. 

5.  Transmission  investment  from  suitable 
sites  to  power  areas  usually  dictates  a 
series  of  additions. 

6.  Other  things  being  equal,  it  is  better 
to  build  a  large  station  in  a  series  of  steps. 
This,  however,  is  influenced  largely  by  the 
distribution  problem,  the  changing  char¬ 
acter  of  the  neighborlKKxl  and  certain  local 
conditions. 

7.  Above  a  certain  i)oint  I  doubt  if  any 
gain  is  made  by  building  stations  with  very 
large  total  power  capacity.  A  400.000  or 
500,0(K)-kw.  station,  for  instance,  appears 
to  have  few  advantages  over  two  stations 
of  half  that  capacity.  The  growing  ten¬ 
dency  toward  the  use  of  interconnected 
a.c.  secondary  networks,  with  the  probable 
elimination  of  large  buses  at  the  stations 
and  the  substitution  of  feeders  directly 
into  the  interconnected  network  at  differ¬ 
ent  points,  will  have  a  decided  effect  upoti 
the  station  building  program.  With  a  wide¬ 
spread  a.c.  secondary  network  it  would 
appear  to  be  advantageous  to  feed  this 
network  from  several  2{)(j,(KK)  kw.  stations 
rather  than  from  one  or  two  stations  with 
400,000  kw.  or  greater  capacity. 

8.  The  former  in  most  cases. 

9.  A  station  should  be  built  for  current 
requirements  only,  so  that  every  advantage 
can  be  taken  of  advances  in  the  art.  New 
sections  or  steps  should  be  added  to  the 
station  as  the  load  increases. 

10.  The  answer  to  this  question  depends 
on  whether  it  is  an  urban  or  rural  location, 
and  more  on  the  economics  involved  than 
the  power  plant  problem.  In  general,  I 
believe  no  single  station  should  house  more 
than  1,000.000  kw. 


11.  I  believe  it  best  to  build  complete 
station  units  with  provision  only  for  elec¬ 
trical  tie-in,  unified  coal  handling,  office 
facilities  and  co-ordination  of  water  sup¬ 
ply  and  to  take  care  of  additional  capacity 
at  the  site  by  building  new  station  units, 
not  necessarily  of  the  same  pressure  or 
design  conditions. 

12.  Yes.  I  believe,  in  general,  it  is  more 
economical  to  build  a  new  station  in  a 
series  of  steps,  because  as  a  rule,  with  the 
larger  systems  and  the  larger  size  units 
available,  stations  are  being  laid  out  fur 
an  ultimate  number  of  units  from  6  to  10. 
and  the  system  would  not  be  large  enough 
to  require  a  full  installation  in  any  one 
year. 

13.  Depends  on  the  size  and  growth  of 
the  city.  It  is  not  economical  to  build  a 
number  of  small  plants  at  various  loca¬ 
tions.  In  the  smaller  cities  it  is  go<id 
practice  to  build  a  single  plant  with  the  idea 
of  extensions  until  the  growth  of  the  city 
or  load  conditions  warrants  building  at 
another  location. 

14.  Judging  from  our  experience,  it  .seem.s 
not  only  economical  but  necessary  to  pro¬ 
ject  a  building  program  in  a  series  of  steps 
rather  than  building  complete  station  units 
from  time  to  time. 

15.  Yes. 

16.  This,  again,  depends  on  the  sizes  of 
the  steps  and  the  concentration  of  capacity- 
desirable  at  a  given  point.  It  is  possible 
and  economical  to  project  a  building  pro¬ 
gram  in  steps  that  will  not  so  tie  down  the 
design  that  advantage  cannot  be  taken  in 
succeeding  steps  of  advances  in  the  art 
that  may  have  been  made. 

17.  The  answer  to  this  question  is  bound 
up  with  local  conditions  to  such  a  degree 
that  it  is  impossible  to  give  a  categorical 
answer.  In  general,  conditions  are  such 
that  a  station  of  economical  size  cannot 
he  built  at  one  time  as  part  of  a  normally- 
growing  system.  If  such  conditions  exist 
the  step-by-step  construction  is  the  most 
economical  solution.  Where  a  number  of 
small  systems  have  been  combined  under 
one  management  conditions  may  be  quite 
different  and  the  construction  of  one  large 
station  to  take  the  place  of  a  number  of 
previously  existing  small  ones  may  be 
economically  justified. 

18.  I  am  not  certain  that  this  question  is 
seriously  meant.  It  seems  to  us  that  there 
must  be  something  wrong  with  the  system 
or  with  the  planning  where  an  entire  sta¬ 
tion  can  be  built  at  one  time  at  a  particular 
site  unless  the  capacity  of  the  site  is  almost 
negligible  as  compared  to  the  size  of  the 
.system.  It  ought  to  be  possible,  and  we 
have  actually  done  it,  to  build  a  station  in 
a  series  of  blocks  or  steps  with  the  future 
steps  or  blocks  projected.  When  the  time 
for  additional  capacity  comes,  the  question 
of  duplication  can  again  be  considered,  and 
then  if  it  is  more  economical  to  duplicate, 
well  and  good  ;  if  not,  the  design  ought  to  he 
so  flexible  that  something  new,  if  changes 
in  the  art  indicate  its  desirability,  is  possible 

Comments  and  Conclusions 

F'or  some  time  it  has  been 
favored  practice  to  build  stations 
in  a  series  of  steps  based  on  an 
original  layout  and  often  upon 
original  substructure  and  design 
stipulations.  The  replies  to  this 
question  indicate  some  difference 
of  opinion  as  to  the  practice  as 
compared  to  building  each  station 
or  station  unit  when  and  where 


Do  you  believe  it  economical  to 
project  a  building  program  for  a 
large  station  in  a  series  of  steps 
Question  additions  of  large  blocks,  as 

compared  to  building  a  complete 
No.  5  station  unit  for  current  needs 
and  meeting  later  demands  by 
building  another  complete  station 
when  and  where  desirable? 
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needed  and  of  a  design  up  to  date 
at  the  time  it  is  built. 

Many  modifying  factors  are 
apparently  injected  into  this  prob¬ 
lem,  but  in  general  it  would  seem 
advisable  to  make  station  units 
independent  of  each  other  as  re¬ 
gards  design  periods  and  to  elimi¬ 


nate  all  forced  design  because  of 
original  design  stipulations  and 
site  construction.  A  series  of  sta¬ 
tion  additions  in  steps  is  logical, 
but  this  can  be  done  without  in¬ 
troducing  current  design  restric¬ 
tions  because  of  previous  condi¬ 
tions  or  construction. 


pressure  equipment  will  inake  it  econom¬ 
ically  possible  and  desirable  to  ojHfrate  with 
safety  and  reasonable  continuity  at  pres¬ 
sures  and  temperatures  which  are  now 
regarded  as  highly  questionable. 

18.  In  general,  I  do  not  believe  that  the 
economical  limit  for  nressures,  temperature 
and  rating,  if  used,  will  be  found  beyond 
the  limit  fixed  by  maximum  safety,  if  by 
.safety  is  only  meant  safety  to  human 
life ;  nor  do  I  believe  that  the  first  two 
factors  will  have  a  great  bearing  on  con¬ 
tinuity  of  operation.  The  question  of  rat¬ 
ing  size,  of  course,  is  another  matter,  and 
this  has  got  to  be  considered  from  the 
standpoint  of  the  system  size.  Obviously,  a 
rating  that  would  be  way  beyond  the  desir¬ 
able  maximum  from  a  continuity  service 
standpoint  in  a  system  of  200,(XX)  kw.  peak 
will  not  be  beyond  that  in  a  system  of, 
say,  1,000,000  kw.  peak. 


Do  you  believe  the  economic 
Question  limit  for  pressure,  temperature 
and  rating,  if  used,  is  beyond  the 
No.  6  limit  fixed  by  maximum  safety? 
Continuity  in  operation? 


1.  In  any  studies  which  we  have  made  so 
far  the  economic  limit  has  been  higher 
than  the  practical  limit  at  which  the  equip¬ 
ment  siiould  be  operated. 

2.  No. 

3.  No  to  both. 

4.  No. 

5.  Yes,  temporarily. 

6.  The  economical  limit  is  considerably 
beyond  the  safety  limit  of  materials.  Con¬ 
tinuity  of  operation  is  also  dei)endent  upon 
the  limit  established  by  materials. 

7.  No. 

8.  No,  practically  speaking,  although 
there  is  of  course  a  slight  reduction  in 
safety  and  in  continuity  of  operation  by 
the  adoption  of  higher  steam  conditions. 

9.  I  believe  that  where  high  pressure  and 
temi)erature  are  economical  plants  can  lx- 
nuide  safe  and  reliable. 

10.  High  ratings  and  pressure  1  do  not 
think  ‘‘unsafe,"  but  high  temperature  is 
still  beyond  the  range  of  materials  now 
available  for  safe  use.  High  rating  is 
decidedly  a  factor  that  interferes  not  only 
with  continuity  of  service  but  also  good 
efficiency. 

11.  At  the  present  time  the  theoretical 
economic  limit  for  pressure  and  temper¬ 
ature  and  rating  is  beyond  the  limit  fixed 
by  maximum  safety  and  continuity  of  oper¬ 
ation.  As  a  matter  of  fact,  the  uncertainty 
of  results  from  the  extremely  high  pres¬ 
sure  and  temperature  plants  is  the  limit¬ 
ing  factor  in  the  minds  of  most  designing 
engineers  and  is  the  reason  for  the  experi¬ 
mental  installations  that  are  being  in¬ 
stalled. 

12.  I  believe  the  economic  limit  for  pres¬ 
sure,  temperature  and  rating  is  controlled 
by  maximum  safety :  that  is,  continuity  of 
operation.  An  extreme  rating  of  any  item 
which  carries  a  limiting  factor  as  to  the 
number  of  times  or  frequency  as  to  which 
it  may  be  used  is  not  worth  much,  unless, 
of  course,  it  so  happens  that  this  limiting 
number  of  times  or  frequency  is  very 
greatly  in  excess  of  the  number  of  times 
such  limit  may  be  required  in  service.  I 
think  this  may  be  compared  to  the  fatigue 
limit  in  the  strength  of  materials. 

13.  I  believe  the  economic  and  safe  limit 
at  present  is  about  1,4(M)  lb.  and  8(K)  deg.  F. 
for  continuous  operatitm. 

14.  The  continual  develoinnent  of  mate¬ 
rials  has,  up  to  the  present,  been  keeping 
pace  with  the  extension  of  steam  pressures 
and  temperatures  as  dictated  by  economic 
design.  That  this  will  continue  is  no 
doubt  certain  as  concerns  i)ressures ;  how- 
<  ver,  it  would  seem  that  the  limit  of  safe 
temperatures  has  been  approached. 

1.^.  1  am  not  sure  as  to  the  intent  of  this 
question.  With  pre.sent  known  materials 
we  are  practically  at  the  limit  of  the  heat 
cycle  that  can  be  safely  and  economically 
used.  It  is  possible,  however,  that  new 


materials  may  appear  on  the  market  which 
will  permit  higher  temperatures.  It  is 
very  doubtful  if  higher  pressures  would  be 
productive  of  much  increase  in  economy 
since  the  fundamental  efficiency  of  the  heat 
cycle  increases  very  little  with  increased 
pressures  above  1,200  or  1,400  lb.  The 
exixctancy  must  be  along  increasing  tem¬ 
peratures.  rather  than  pressures,  but  the 
art  of  manufacturing  materials  for  much 
higher  temperatures  has  not  progressed 
sufficiently  to  make  their  use  at  present 
practical. 

16.  I  do  not  believe  the  economic  limit 
for  pressure  is  beyond  the  limit  for  maxi¬ 
mum  safety.  Temperature  is  another 
thing.  \Wc  can  utilize  higher  temperatures 
economically,  but  materials  must  be  devel¬ 
oped  to  withstand  them  before  we  can* 
safely  go  much  beyond  the  present  accepted 
limit  of  750  deg.  F.  The  same  comments 
apply  to  continuity  of  operation  as  well  as 
to  safety. 

17.  I  do  not  believe  that  I  can  answer 
this  question  in  exactly  the  form  in  which 
it  is  asked.  If  the  question  is  intended  to 
ask  whether  investment  and  thermal  per¬ 
formance  would  indicate  higher  pressure, 
temperature  and  rating  than  is  now  set 
by  requirements  of  safety  and  continuity 
of  operation  I  think  the  answer  is  “No.” 
On  the  other  hand.  I  believe  that  the  acqui¬ 
sition  of  greater  skill  in  the  design  and 
construction  of  high-temperature  and  high- 


Comments  and  Conclusions 

The  div^ersity  of  opinion  as  to 
the  safety  and  reliability  of  high- 
pressure  and  high-temperature  in¬ 
stallations  is  to  be  expected — the 
answers  depend  largely  on  the 
assumptions  and  data  that  fix  the 
value  of  the  economic  pressure 
and  temperature.  There  is  no 
valid  reason  to  expect  much  change 
in  safety  conditions  if  intelligent 
design  is  used.^but  no  one  can  yet 
answer  the  continuity  of  operation 
questions  except  on  an  opiniona- 
tive  basis.  It  is  reasonable  to  as¬ 
sume  a  slight  reduction  in  availa¬ 
bility  factor  because  of  more 
maintenance,  but  no  proof  exists 
that  this  is  true  now  or  will  con¬ 
tinue  to  be  true  when  a  greater 
degree  of  standardization  in 
equipment  and  operation  prevails. 


Question 
No.  7 


Is  it  possible  to  reduce  the 
spare  boilers,  auxiliaries,  turbines, 
transformers,  buses  and  switches 
in  plants  on  systems  with  many 
interconnections? 


1.  Yes.  Such  stations  should  be  operated 
.so  that  there  is  the  lea.st  possibility  of 
trouble  from  one  section  being  communi¬ 
cated  to  an  adjacent  section  and  enough 
spare  capacity  should  be  carried  on  the 
interconnected  system  at  all  times  to  take 
care  of  the  largest  probable  outage.  1  am 
doubtful  if  this  involves  more  than  about 
10  per  cent  spare  capacity  on  a  big  inter¬ 
connected  system.  Most  steam-generating 
ecpiipment  or  turbines  can  be  ojK-rated  at 
10  per  cent  above  their  normal  maximum 
capacity  for  the  pericKl  for  which  it  is 
required  to  put  additional  capacity  into 
service. 

2.  This  depends  on  the  system  set-up. 
in  general,  yes. 

3.  Yes,  materiallv. 

4.  Yes. 

5.  Yes. 

().  In  most  cases  it  is  possible. 

7.  It  should  be  entirely  practicable  to 
reduce  the  equipment  as  you  suggest. 


8.  Yes. 

9.  Yes.  when  the  ties  are  reliable  and 
sufficient. 

11.  It  certainly  is  possible  to  reduce  the 
number  of  spares  of  one  kind  or  another 
on  well-interconnected  systems.  A  great 
many  stations  are  still  being  built  with 
entirely  too  many  duplicate  buses,  switches, 
auxiliaries,  transformers.’ etc.  Some  addi¬ 
tional  money  spent  on  the  things  installed 
and  the  manner  of  their  design  would 
greatly  enhance  the  reliability  and  make  it 
further  unnecessary  for  the  spares  and 
duplicates. 

12.  Yes,  if  the  system  interconnections 
arc  of  such  size  that  the  capacity  of  the 
largest  machine  in  any  one  system  may  be 
supplied  to  that  system  from  other  sys¬ 
tems  over  the  tie-lines ;  in  other  words,  if 
the  interconnections  of  the  systems  are  so 
laid  out  that  the  several  systems  may  be 
operated  practically  interchangeably  as  one 
large  system. 
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13.  Yes. 

14.  Unquestionably  some  economies  in 
future  plant  costs  will  be  secured  by  the 
elimination  of  some  of  the  duplications  of 
spare  equipment  both  in  main  equipment 
and  auxiliaries  where  advantage  can  be 
taken  of  the  interconnection  with  other 
plants  on  large  systems. 

15.  Yes. 

16.  I  believe  it  is  possible  to  reduce  the 
spare  equipment  provided  in  a  station,  the 
extent  dei)ending,  however,  on  the  size  of 
the  station,  tyi)e  of  system  it  is  connected 
into,  etc.  Reliability  of  equipment  is  in¬ 
creasing  and  therefore  the  necessity  for 
spares  becomes  less. 

17.  Yes. 

18.  By  all  means;  that’s  what  intercon¬ 
nections  are  for.  If  that  is  not  done  and 
the  spare  boilers,  auxiliaries,  turbines, 
transformers,  etc.,  are  not  reduced  in  the 
various  plants  on  the  systems  where  inter¬ 
connecting  transmission  lines  exist,  then 
interconnection  ceases  to  be  an  economic 
help,  but  becomes  an  economic  burden. 

Comments  and  Conclusions 

The  consensus  of  opinion  is  that 
simplicity  and  reserve  reductions 
should  accompany  interconnec¬ 


tion.  In  theory,  at  least,  a  system 
can  reduce  its  reserve  capacity  if 
well  interconnected  with  other 
systems.  In  practice,  however, 
this  is  not  done  very  often  or  for 
a  very  long  period.  Each  system 
maintains  its  normal  reserve  and 
the  interconnection  is  an  emerg¬ 
ency  reserve  capacity  that  helps  to 
raise  service  standards  on  a  given 
system.  In  the  present  state  of 
the  transmission  art  every  added 
line  is  a  service  hazard  as  well  as 
a  service  improvement  when  the 
lightning  begins  to  flash  and,  on 
most  transmission  systems  at  least, 
service  standards  still  dictate  a 
self-contained  generating  system 
with  normal  reserve.  Service  re¬ 
quirements  and  not  economics  will 
largely  control  the  answer  to  this 
question  in  a  given  case. 


the  amount  of  fuel  that  could  be  burned 
in  the  furnace  without  excessive  mainte¬ 
nance  costs.  Anything  that  will  increase 
the  ability  to  burn  more  fuel  and  so  to 
obtain  greater  output  should  prove  econom¬ 
ical  if  properly  co-ordinated  with  the  other 
elements  of  the  design. 

17.  I  believe  that  the  use  of  protected 
furnace  walls  as  a  means  of  obtaining  high 
steam  outputs  from  boiler  units  of  given 
area  is  economically  correct  in  central  sta¬ 
tions  in  which  sufficiently  skilled  superin¬ 
tendence  and  personnel  are  available.  This 
conclusion  is  intended  to  hold  both  for  cases 
in  which  the  station  capacity  factor  is  higli 
and  those  in  which  the  station  capacity 
factor  is  low,  but  a  marked  peak  must  he 
carried. 

Comments  and  Conclusions 

Many  engineers  today  are 
rather  favorably  inclined  toward 
stations  built  on  the  unit  principle, 
i.e.,  one  boiler  and  one  turbine. 
Nor  are  many  doubtful  of  the 
practicability  of  using  high  boiler 
ratings  and  very  large  units.  The 
majority  opinion  favors  the  high 


Question 
No.  8 


Do  you  believe  it  will  be  eco¬ 
nomical  to  use  the  recent  methods 
for  getting  high  boiler  ratings  in 
the  design  of  large  stations? 
(Well-type  furnace  at  Buffalo — 
all-metal  furnace  in  New  York.) 


1.  I  believe  that  the  greatest  reduction 
in  power  station  costs  would  be  made  by 
increasing  the  amount  of  steam  generated 
per  unit,  and  this  would  depend  upon  get¬ 
ting  high  boiler  ratings.  Higher  outputs 
can  undoubtedly  be  obtained  from  powdered 
fuel  than  from  stokers.  However,  there 
is  a  greater  dust  problem  with  powdered 
fuel  than  with  stokers,  and  this  will  have 
to  be  solved  before  big  powdered-fuel- 
fired  stations  can  be  installed  in  settled 
districts. 

2.  Yes. 

3.  Yes. 

4.  Yes. 

5.  Yes. 

6.  The  water-cooled  furnace  has  def¬ 
initely  proved  effective  in  economically 
securing  high  boiler  ratings.  There  is  no 
doubt  that  some  adaptation  of  a  slagging 
furnace  is  also  of  value. 

7.  In  the  case  of  high-load-factor  stations 
where  the  high  investment  costs  are  war¬ 
ranted  by  long-hour  use.  I  believe  the  types 
of  furnaces  suggested  are  fully  warranted. 

8.  Yes,  and  by  the  use  of  other  similar 
methods. 

9.  Depends  on  local  land  and  building 
costs.  Where  land  and  building  construc¬ 
tion  is  cheap,  moderate  or  high  ratings 
will  cost  ahi'ut  the  same  per  ixjund  of 
steam  capacity. 

10.  Personally,  I  feel  that  the  i)unish- 
ment  given  boilers  at  continuously  high 
ratings  is  not  desirable  and  I  feel  more  is 
actually  gained  by  lower  rating  operation, 
as  the  outages  are  reduced  and  the  effi¬ 
ciency  kept  higher. 

11.  I  believe  it  will  be  economical  to 
obtain  high  ratings  by  use  of  present  well 
type  furnaces  or  the  development  of  this 
idea  so  that  w'e  may  exi)ect  a  decreased 
fixed  charge  cost  per  kilowatt  by  reason 
of  higher  ratings  rather  than  by  reason  of 
lower  capital  costs  per  kilowatt  of  rating. 


12.  The  economical  method  of  obtaining 
.so-called  high  rating  depends  largely  upon 
the  type  of  load  the  boiler  plant  is  required 
to  carry ;  in  other  words,  w'hat  is  the  rat¬ 
ing  at  which  the  boiler  plant  will  be  re¬ 
quired  actually  to  operate  day  in  and  day 
out  for  a  period  of  ten  to  twelve  hours 
and  what  is  it  required  to  do  for  a  one-  to 
three-hour  period? 

13.  Yes. 

14.  An  appreciable  element  in  reducing 
the  investment  cost  per  kilowatt  of  capac¬ 
ity  is  the  obtaining  of  greater  output  per 
square  foot  of  boiler  heating  surface.  This 
requires  greater  heat  liberation  in  the  fur¬ 
naces,  which,  in  my  opinion,  can  be  obtained 
more  economically  with  such  furnaces,  as 
those  at  Buffalo,  N.  Y.,  to  which  you  refer. 

15.  Yes,  with  possibly  some  modification. 

16.  I  believe  that  it  is  economical  to  use 
the  modern  methods  for  increasing  capac¬ 
ities  to  be  obtained  from  boilers.  Steam 
generation  in  the  past  has  been  limited  by 


rated  boiler  and  considers  feasible 
and  economical  the  water-cooled 
furnace.  A  recent  order  for  a 
250,000  -  lb.  -  of  -  steam  -  per-  hour 
Benson  boiler  for  a  German  power 
station  Is  Indicative  of  the  rapid 
changes  in  the  boiler  art.  The 
key  to  both  capital  and  thermal 
gains  in  the  boiler  Is  the  use  of 
higher  temperatures  and  experi¬ 
mental  developments  are  promis¬ 
ing  even  at  900  deg.  and  over. 
Through  the  use  of  high  boiler 
ratings  will  come  big  reductions 
in  capital  costs  per  kilowatt,  but 
operating  and  maintenance  costs 
must  be  considered  before  making 
positive  conclusions  on  over-all 
savings.  At  the  present  time  the 
continuity  of  service  element  can¬ 
not  be  said  to  justify  the  use  of 
high  ratings  to  an  extreme  degree. 


Question 
No.  9 


In  building  new  stations,  do  you 
believe  the  greatest  opportunity 
for  saving  lies  in  design,  con¬ 
struction  or  operation? 


1.  First,  size  of  units  installed;  second, 
total  capacity  of  a  station  installed  at  one 
time ;  third,  simplification  of  design.  I 
believe  that  most  large  modern  central 
stations  are  operated  so  as  to  get  the  lowest 
over-all  operating  cost.  A  few  are  operated 
to  get  high  efficiency  irrespective  of  cost. 

2.  These  items  often  work  against  each 
other.  A  saving  in  one  may  mean  an 
increase  in  another,  and  vice  versa.  Judg¬ 
ment  must  be  used  in  each  case. 

3.  The  greatest  opportunity  for  saving 
is  in  design. 

4.  In  all  three. 


5.  Design. 

6.  Opportunities  for  savings  are  about 
equal  in  design  and  operation,  considering 
the  latter  as  including  purchases,  arrange¬ 
ments  for  coal  deliveries,  etc.  There  is 
considerably  less  opportunity  in  the  matter 
of  construction. 

7.  Principally  in  design  and  to  a  smaller 
degree  in  operation.  I  do  not  see  that  the 
construction  comes  into  the  question  to 
any  great  extent,  as  it  is  determined  almost 
entirely  by  the  design. 

8.  In  design,  including  choice  of  mate¬ 
rials  of  construction ;  construction  and 
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operating  methods  should  improve,  but  not 
radically  as  compared  with  the  best  prac¬ 
tice. 

9.  First,  operation;  second,  design; 
third,  construction. 

10.  Operation,  because  the  station  should 
be  designed  to  comply  with  the  expected 
operating  requirements.  It  then  requires 
a  proper  understanding  of  the  operating 
problems  of  the  station  and  the  system  to 
which  it  is  interconnected  to  attain  the 
objective  of  the  design. 

11.  I  believe  in  new  stations  the  great¬ 
est  opportunity  for  savings  lies  in  design 
and  operation ;  mostly  in  design.  This 
statement,  of  course,  assumes  that  the 
standard  and  well-known  methods  of  con¬ 
struction  are  employed  under  the  direction 
of  competent  construction  men.  There  are 
a  great  many  construction  wastes  in  some 
central  stations  because  of  the  mistaken 
idea  that  complete  engineering  is  not  neces¬ 
sary  before  construction. 

12.  The  greatest  opportunity  lies  in  de¬ 
sign  and  construction.  The  operators  of  a 
station  cannot  obtain  better  results  than 
the  designers  put  into  it.  They  can  only 
operate  it  up  to  the  efficiency  actually  put 
into  individual  pieces  of  equipment. 

13.  In  design.  Without  proper  design 
operation  could  not  be  economical. 

14.  The  “savings”  outlined  in  your  ques¬ 
tion  I  assume  refer  to  investment  cost. 
Undoubtedly  the  greatest  opportunity  lies 
in  the  design  of  the  station,  not  only  in  the 
type  and  arrangement  of  equipment  but  in 
the  simplification  of  the  building  and  foun¬ 
dations. 

15.  I  believe  the  greatest  opportunity 
for  savings  in  each  station  lies  in  the  de¬ 
sign  and  construction  of  each  station  rather 
than  its  operation. 

16.  I  believe  that  the  greatest  opportunity 
for  saving  in  building  a  new  station  lies 
in  the  proper  analysis  of  the  conditions 
under  which  it  will  operate  and  developing 
the  design  to  meet  these  conditions.  To 
design  a  station  properly  the  engineer  must 
have  in  mind  also  the  effect  of  his  design 
on  cost  and  speed  of  construction. 

17.  Limiting  the  question  to  new  stations, 
as  you  have  done.  I  believe  the  greatest 
opportunity  for  savings  lies  in  designing. 


Considering  the  stations  throughout  the 
country,  both  new  and  old,  I  believe  the 
greatest  opportunity  for  savings  lies  in 
operation. 

18.  It  is  obvious  that  the  most  vital  factor 
m  the  determination  of  the  operating  cost 
of  a  steam  station  is  the  design  of  the 
station.  If  the  station  design  is  wrong, 
very  little  can  be  done  subsequently,  unless 
the  station  is  redesigned  in  the  way  of 
getting  decent  operating  economies.  It  does 
seem,  however,  that  some  more  attention 
can  be  given  in  the  design  of  stations  to 
the  operating  set-up.  In  other  words,  very 
often  a  piece  of  apparatus  can  be  put  in 
that  promises  additional  economies  in  the 
way  of  thermal  cycles  that  requires  per¬ 
haps  an  additional  man  to  take  care  of, 
and  that  additional  man  may  be  more  than 
sufficient  to  counterbalance  all  the  thermal 
economies  obtained. 

Comments  and  Conclusions 

Of  course  any  very  large  sav¬ 
ings  in  power  station  costs  must 
come  through  radical  changes  in 
design.  Construction  and  opera¬ 
tion  offer  opportunities  for  sav¬ 
ings  on  a  comparatively  small 
scale.  But  w'ith  the  present  stand¬ 
ardized  equipment  and  art  it 
would  seem  each  item  is  about  on 
a  par  and  no  very  marked  savings 
can  be  made.  Design  is  efficient 
as  well  as  construction  and  opera¬ 
tion.  Possibly  the  largest  savings 
can  be  made  through  studies  of 
design  and  operating  economies, 
considering  all  stations  on  a  prop¬ 
erty  from  the  point  of  view  of 
minimum  cost  of  power  to  the 
system  as  a  whole. 


Question 
No.  10 


Along  what  specific  lines  lie  the 
greatest  opportunity  for  savings 
in  the  design  of  steam  power 
stations? 


1.  At  the  present  time  the  greatest  op¬ 
portunity  for  reduction  in  cost  is  in  in¬ 
creasing  the  output  and  decreasing  the  in¬ 
vestment  in  steam-generating  equipment. 

2.  Increased  steam  pressures  and  tem- 
|K*ratures  and  increased  size  of  units,  or 
the  adoption  of  some  binary  cycle. 

3.  Where  there  is  not  a  great  change  in 
circulating  water  supply  level  and  adequate 
real  estate  at  low  cost  is  to  be  had,  some 
changes  in  the  design  of  apparatus  and 
a  complete  outdoor  installation  of  boiler 
and  engine  room  should  materially  re¬ 
duce  the  investment  cost  per  unit  of 
capacity. 

5.  Assuming  the  question  to  mean  annual 
savings  and  to  include  charges  on  invest¬ 
ment,  then:  (a)  Select  location  of  plant 
and  capacities  of  units  and  co-ordinate 
with  existing  plants  on  interconnected  sys¬ 
tems  so  as  to  afford  highest  justifiable 
capacity  factor  to  operation  of  proposed 
plant,  (b)  Install  only  such  fuel-saving 
features  as  can  be  amply  justified  on  con¬ 
servative  estimates  of  future  annual  ca¬ 
pacity  factors  and  future  costs  of  fuel 
delivered  to  furnaces,  (c)  Higher  pres¬ 
sures  and  temperatures  at  a  few  stand¬ 


ardized  values,  (d)  Greater  standardiza¬ 
tion  of  parts  of  equipment,  which  with  a 
few  new  or  modified  parts  can  be  used 
to  further  and  further  reduce  first  cost 
and  improve  performance  of  complete 
units. 

6.  General  simplicity. 

7.  Design  to  use  large  units ;  design  to 
make  the  station  as  simple  as  compatible 
with  a  reasonably  high  efficiency.  I  think 
some  of  the  frills  that  have  been  added 
in  order  to  catch  some  straggling  B.t.u. 
in  some  of  our  plants  have  not  been  worth 
the  price.  Auxiliary  drives  designed  to 
give  higher  efficiency  under  normal  oj^r- 
ating  conditions  and  at  the  same  time 
capable  of  withstanding  overloads  for 
periods  of  two  to  four  hours  at  consider¬ 
ably  reduced  efficiencies  will,  I  believe, 
result  in  higher  over-all  plant  operating 
efficiency. 

8.  Use  of  large  turbines  and  boilers; 
running  of  boilers  at  high  outputs ;  in¬ 
crease  of  steam  temperature,  with  resulting 
elimination  of  reheat ;  elimination  of  re¬ 
serve  and  duplicate  equipment,  material, 
pipe  lines,  etc. ;  simplification  of  buildings, 
using  lower  cost  material,  and  perhaps 


placing  some  equipment  outdoors  (cf 
Benson  boiler  installation  in  Germany). 

9.  Design  for  best  efficiency  at  loads 
normally  carried.  Eliminate  unnecessary 
auxiliary  equipment  and  spare  capacity  in 
such  equipment. 

10.  The  accumulation  of  accurate  test 
and  performance  data  of  equipment  so 
that  designers  will  be  able  correctly  to 
choose  the  equipment  and  forecast  per¬ 
formance,  and  then  standardization  of  the 
best  equipment,  layouts  and  construction 
for  periods  of  from  five  to  ten  years. 
New  developments  should  be  tried  in  only 
a  few  stations  and  not  universally  as  at 
present. 

11.  I  believe  that  stations  should  be 
designed  for  ease  of  operation,  reduction 
of  maintenance  and  outage,  as  one  feature 
offering  opportunity  for  savings.  A 
second  opportunity  lies  in  increased  steam 
temperature  which  will  permit  increased 
pressure  without  reheat.  A  third  oppor¬ 
tunity  lies,  in  some  geographic  locations, 
in  reducing  capital  cost  by  simplification  of 
architectural  and  mechanical  design. 

12.  Any  given  company  can  make  more 
money  for  itself  in  the  immediate  future 
by  conservative  design  and  construction, 
using  what  might  be  termed  the  best  of 
present-day  practice,  wdth  which  both 
operators  and  manufacturers  have  had  a 
certain  amount  of  familiarity,  resulting 
in  a  station  which  will  operate  from  the 
beginning  almost  as  designed.  On  the 
other  hand,  some  one  has  to  do  the  pioneer¬ 
ing  work,  which  in  general  does  and  has 
resulted  in  considerable  grief  for  the  first 
few  years,  during  which  time  the  new  tyj^ 
of  equipment  contributes  very  little,  if 
any,  increase  in  the  efficiency  of  the 
system. 

13.  At  present  the  adoption  of  the 
1,200-lb.,  300-lb.  steam  cycle  offers  the 
greatest  positive  saving.  Low  temperature 
carbonization  of  coal  in  conjunction  with 
power  generation  is  a  possible  saving  for 
the  near  future. 

14.  It  is  my  opinion  that  the  greatest 
opportunity  for  saving  in  the  design  of 
future  power  stations  will  not  be  confined 
to  any  particular  feature,  but  that  econo¬ 
mies  and  savings  will  be  secured  in  the 
further  development  of  prime  movers  and 
auxiliary  equipment,  in  further  recovery 
of  heat  from  main  units  and  in  develop¬ 
ments  in  boilers  and  boiler  auxiliaries. 

15.  I  believe  the  designs  tending  toward 
the  elimination  of  station  buildings  and 
placing  more  and  more  equipment  out¬ 
doors  will  be  the  greatest  single  factor 
in  reducing  steam  power  plant  costs. 

16.  I  believe  the  greatest  opportunities 
for  savings  in  design  and  cost  of  steam 
power  stations  are  by  using  as  few  and 
as  large  units  as  can  be  done  safely,  to 
decrease  the  number  of  spare  pieces  of 
equipment  so  far  as  it  is  reasonable  to 
do  so,  to  avoid  unnecessary  complication 
and  expense  for  the  sake  of  fancied 
greater  safeguarding  of  continuity  of  oper¬ 
ation,  to  pay  particular  attention  to  the 
design  of  the  building,  and  to  spend  only 
such  money  for  increased  efficiency  as  is 
warranted  by  the  expected  load  conditions 
throughout  the  life  of  the  plant. 

17.  The  simplest  answer  I  can  give  is 
that  the  greatest  opportunity  for  savings 
lies  in  the  direction  of  simplification  of 
design.  I  think  it  is  high  time  that  most 
of  us  forgot  a  lot  of  preconceived  ideas 
with  respect  to  the  ways  in  which  stations 
are  being  designed  and  forgot  also  the 
cult  of  thermal  efficiency  worship  and  then 
sat  ourselves  down  to  design  the  simplest 
sort  of  station.  I  can  give  you  innumer¬ 
able  examples,  but  a  few  should  suffice. 
For  instance,  why  do  we  need  overhead 
coal  bunkers?  As  far  as  I  can  see  we 
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Three  Trucks  Haul  75-Ton  Steam 
Drum  for  2,250-Hp.  Boiler  on  Trailer 


Lowering  Service  Gate  Into 
Position  by  Use  of  Special 
Box  Truss  on  Electric  Crane 
in  Large  Hydro-Electric  Job 


¥tone  4t  Wehntvr  Knnintfritif)  Virtporaiion. 


Core  and  Windings  of  25,000-Kva.  Transformer 
Are  Readily  Handled  in  Dismantling  Tower  by 
Providing  Electric  Hoist  with  Box  Steel  Trussf 
and  Hangers  for  Quadrilateral  Attachment  of 
Load  at  Edgar  Station  of  Boston  Edison  Company 


Steam  Crane  Unloading  Lower  Half  of  Tur¬ 
bine  Exhaust,  Weight  41  Tons,  for  Great  West¬ 
ern  Power  Company 
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use  them  merely  because  we  started  that 
way  a  long  time  ago.  As  another  exam¬ 
ple,  why  do  we  install  highly  complicated 
and  costly  variable  speed  equipment  in 
cases  where  two  speeds  or,  at  the  most, 
four  speeds  would  give  the  more  economical 
solution  witli  thermal  results  which  could 
not  be  distinguished  from  those  obtained 
with  the  type  of  equipment  now  commonly 
used. 

As  a  further  e.vample,  why  do  we 
continue  to  use  piping  and  other  systems 
which  w'ere  developed  in  the  days  when  all 
apparatus  and  equipment  was  so  unre¬ 
liable  that  we  had  to  have  what  one  might 
describe  as  a  universal  system  of  spares. 
1  expect  to  see  the  day  when  a  boiler  (jr 
group  of  boilers  will  be  expected  to  operate 
without  shutdown  for  the  same  period  as 
is  now  expected  in  the  case  of  the  turbines 
and  1  expect  to  see  a  boiler  or  boilers 
connected  by  welded  construction  to  the 
turbines  with  which  they  are  intended  to 
>erve,  without  by-passes,  cross-overs, 
(lui)licate  lines  and  other  trimmings  which 
were  inherited  from  our  grandfathers. 

Incidentally  and  as  another  example.  I 
do  not  believe  that  one  out  of  ten  de¬ 
signing  engineers  purchases  condensers  on 
anything  more  than  hunch  or  the  blind 
follow'ing  of  precedent.  Analysis  gen¬ 
erally  .shows  that  much  larger  condensers 
are  purchased  than  can  be  economically 
justified  by  the  K>ad  factor  and  fuel  cost. 

18.  This  question  has  been  answered  in 
questions  1,  7  and  9. 


Comments  and  Conclusions 

These  answers  cover  the  ques¬ 
tion  well  and  indicate  some  out¬ 
standing  points  of  attack.  The  use 
of  large  units,  high  ratings,  high 
temperature,  unit  systems,  out¬ 
door  installations,  simple  layouts, 
etc.,  are  all  embryo  elements  of 
good  present  design  and  favored 
present  developments.  It  is  an 
engineering  job  that  will  take 
patience  and  skill  to  work  out,  but 
it  will  come.  It  is  merely  the  task 
of  each  design  group  on  each  new 
station  to  build  the  station  it  can 
build  if  it  knows  its  work. 

It  may  well  be  said  tlwit  the  cost 
of  a  given  station  depends  on: 
(1)  Intelligent  design ;  (2)  intel¬ 
ligent  purchasing;  (3)  skillful 
equipment  manufacture;  (4)  an 
experienced  and  efficient  plant 
construction  organization. 


Is  it  generally  advisable,  from 
^  .  a  cost  standpoint,  to  use  the 

Question  fewest  number,  highest  voltage 
j  j  and  largest  rating  units  that  it  is 
*  possible  to  buy  for  installation  in 

stations  on  large  power  systems? 


1  Within  reason,  depending  on  the  si/e 
of  tlie  .system. 

2.  Yes. 

3.  Yes. 

4.  Not  necessarily. 

5.  Yes.  provided  sucli  units  do  not  ex¬ 
ceed,  say.  25  per  cent  of  the  maximum 
load  on  the  system. 

6.  As  a  general  rule  it  is  advisable. 

7.  In  general,  1  think  this  is  true,  keep¬ 
ing  in  mind,  however,  that  in  any  system 
operation  the  size  of  the  units  must  he  .so 
proportioned  that  the  system  will  be  able 
to  lose  its  largest  generating  unit  at  any 
time  without  .seriously  interfering  with  the 
.sy.steni  operation.  This  means  that  the 
system  voltage  must  not  drop  more  than 
10  per  cent  or  the  frequency  more  than  5 
per  cent,  in  case  the  largest  unit  goes  out 
of  service. 

8.  Yes.  as  to  largest  units,  but  not 
necessarily  as  to  highest  voltage. 

9.  Having  determined  the  number  of 
'pare  units  required  for  system  continuity 
the  size  should  be  selected  which  w’ill  give 
the  capacity  required  at  the  lowest  cost. 
.Size  of  unit  depends  on  size  of  system. 

10.  Yes,  but  the  largest  unit  should  not 
be  greater  than  10  to  15  per  cent  of  the 
t<»tal  installed  capacity. 

11.  I  believe  the  most  economical  ar¬ 
rangement  of  units  in  a  large  station 
would  call  for  a  size  considerably  less  than 
the  maximum  and  that  units  should  be 
duplicated  in  these  sizes  for  the  sake  of 
reduced  capital  cost  and  improved  oper¬ 
ating  and  maintenance  conditions. 

12.  It  is  nearly  always  advisable  to  use 
the  fewest  number,  highest  voltage  and 
largest  rating  units  that  it  is  possible  to 
buy.  These  must  all  be  judged  by  the  re¬ 
quirements  of  the  system  in  relation  to  its 


present  size  and  the  exjx'Cted  rate  of 
growth. 

13.  From  a  cost  standpoint,  yes. 

14.  The  size  of  units  chosen  for  any  one 
station  must  necessarily  be  based  upon  the 
available  si)are  i)ower  required  in  event 
of  failure  of  a  unit.  In  general,  it  is  my 
opinion  that  the  size  of  the  single  unit 
.should  not  exceed  20  per  cent  of  the  ulti¬ 
mate  capacity  of  the  plant,  except  in  cases 
where  the  new  station  is  a  comparatively 
small  integral  part  of  a  large  system. 

15.  I  do  not  believe  it  is  in  general  ad¬ 
visable  to  use  the  fewest  number  and 
largest  units  that  it  is  possible  to  buy  in 
a  new  .station  connected  with  a  large  sys¬ 
tem.  In  many  ca.ses  these  extremely  large 
units  practicall}'  consist  of  an  assemblage 
of  smaller  units,  and  very  often  the  over¬ 
all  operating  system  thermal  efficiency,  due 
to  the  necessity  of  carrying  hot  standby  for 
the  larger  capacity,  is  less  than  if  smaller 
individual  units  were  used.  The  difference 
in  economy  between  1()0,(MM)-  and  2()0.(KX)- 
kvv.  units  is  very  small,  but  the  necessity  of 
carrying  200,()()0-kw.  hot  standby,  as 
against  10(),0(H)-kw.  hot  standby,  is  quite 
appreciable.  With  the  large  unit  consist¬ 
ing  of  an  assemblage  of  smaller  units  the 
over-all  investment  cost  jier  kilowatt  in¬ 
stalled  is  not  much  different  for  a  single 
200,00()-kw.  unit  than  it  would  be  for  two 
100,()00-kw.  units. 

16.  The  larger  the  units  and  the  fewer 
the  numlier  of  both  turbines  and  boilers 
the  less  will  be  the  cost  per  unit  of  the 
station.  For  a  turbine,  I  mean  by  unit 
one  with  a  single  shaft  and  one  main  gen¬ 
erator.  When  one  goes  to  a  cro.;s-com- 
pound  double  or  triple  arrangement  he  >iiay 
lose  some  of  the  advantages  of  large  size. 
In  the  case  of  pressures  above  l.fXK)  lb.. 


however,  the  cross-conqKjunding  becoine.s 
almost  essential  on  account  of  present  higu- 
pressure  turbine  designs  being  for  3,<><J# 
r.p.m. 

17.  If  by  "cost  standpoint"  you  refer 
only  to  investment,  the  answer  is  “yes.” 
If.  on  ihe  other  hand,  you  refer  to  cost 
of  power,  the  answer  is  not  affirmative. 
N’umber,  rating  and  size  .nust  fit  the  sys¬ 
tem  in  order  to  obtain  minimum  i)ower 
cost. 

18.  This  question  again  is  put  in  a  way 
that  it  is  almost  impossible  to  answer  as 
it  stands.  In  the  first  place,  except  where 
you  take  off  distribution  from  the  bus  that 
you  generate,  voltage  ought  to  be  deter¬ 
mined  primarily  by  the  size  of  the  unit 
and  the  methorl  of  switching  adopted.  It 
is  obvious,  for  example,  that  a  voltage  that 
might  l)e  objectionable  for  a  100,0(K)-kva. 
turbine,  where  low-tension  switching  is 
employed,  might  be  entirely  all  right  where 
the  switching  is  all  done  on  the  high- 
tension  side.  Now  as  regards  the  rating 
and  the  number  of  units  u.sed  on  a  system, 
these  should  be  a  function  of  the  system 
load.  This  was  discussed  in  Question  6. 

Comments  and  Conclusions 

The  large  units  are  favored  by 
the  majority.  Many  years  ago 
Ferranti  and  Crompton  said  no 
station  should  have  less  than  two 
units  nor  more  than  five,  and  this 
is  a  pretty  good  economic  rule  to 
apply  today.  System  conditions 
and  availability  factors  govern 
very  largely.  It  is  advisable  to  fix 
generator  availability  factors  on 
a  given  system  from  past  records 
and  then  determine  marginal  re¬ 
serve  needed  as  well  as  the  effect 
of  the  loss  of  the  largest  system 
unit.  These  facts  govern  largely 
in  making  decisions  or»  units  after 
local  conditions  and  types  of  sys¬ 
tems  are  studied.  There  is  little 
doubt  that  the  large  unit  is  prov¬ 
ing  most  economical  in  many 
instances. 

Question 
No.  12 

Do  you  believe  there  is  a  prac¬ 
tical  and  economic  possibility  of 
using  the  Benson,  the  Loeffler 
or  other  semi-experimental  appa¬ 
ratus  in  power  stations  of  large 
size? 

1.  I  do  not  believe  any  semi-experi¬ 
mental  equipment  is  desirable  in  a  large 
plant. 

2.  Not  yet. 

3.  Yes. 

4.  Yes. 

5.  I  have  not  sufficient  definite  informa¬ 
tion  to  answer. 

6.  Not  at  present. 

7.  .Anybody’s  guess  is  as  gotxi  as  any¬ 
body  else’s  on  this. 
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8.  No,  although  certain  other  equipment 
now  deemed  experimental  may  well  be  used 
in  future  large  stations. 

9.  Not  now. 

10.  There  is  not  enough  available  ex¬ 
perience  or  information  to  answer  this  at 
present. 

11.  It  never  has  been  wise  to  say  that 
some  new  proposition  would  not  work,  and 
I  therefore  hesitate  to  prophesy  an  answer 
to  your  question.  These  boilers  do  not 
seem  sensible  at  the  present  time,  but  may 
be  developed. 

12.  Yes,  but  not  in  the  near  future. 

13.  There  is  a  possibility,  but  not  a  prob¬ 
ability,  in  the  near  future. 

14.  I  am  of  the  opinion  that  development 
of  boilers  for  very  high  steam  pressures 
and  temperatures  will  not  be  along  the 
lines  of  our  present  moderate  pressure 
boilers,  but  will  be  somewhat  radical,  per¬ 
haps  along  the  lines  of  the  Benson  and 
Toeffler  experiments. 

15.  No. 

16.  I  do  not  believe  that  there  is  much 
possibility  of  using  the  Benson  boiler  in  a 
large  power  station  in  this  country.  There 
may  be  a  chance  of  the  Loeffler  boiler 
being  used,  but  I  believe  it  is  rather  remote. 

17.  I  believe  that  equipment  of  the  type 


listed  in  your  question  and  other  equipment 
which  has  not  been  so  well  advertised  pos¬ 
sess  practical  and  economical  possibilities 
which  we  shall  have  to  consider  in  due 


Comments  and  Conclusions 
The  general  opinion  is  that  the 
Benson,  Loeffler  and  other  semi- 
experimental  boilers  have  not  yet 
proved  themselves  for  American 
utility  power  stations.  They  are 
on  the  way  and  reports  are  en¬ 
couraging,  but  it  appears  now  that 
engineers  on  this  side  will  let 
Europe  install  and  use  these  equip- 


in- 

do 


1.  This  is  the  basis  upon  which  we  oper¬ 
ate  at  the  present  time,  so  that,  in  case  of 
the  system  opening  up,  there  will  be  a 
minimum  interruption  to  service. 

2.  Depends  on  line  arrangement  and  load 
distribution.  The  service  must  be  pro¬ 
tected  before  you  consider  economy. 

3.  ^The  composite  of  thermal  efficiency, 
fuel  cost  delivered  and  line  losses  to  terri¬ 
tory  to  be  served  governs  the  logic  of  sta¬ 
tion  loading. 

4.  Depends  entirely  on  the  design  of  the 
stations  considered. 

5.  In  most  cases,  yes,  but  it  depends  on 
the  relative  economy  of  the  various  plants 
and  on  fixed  charges  and  energy  losses  for 
transmission. 

6.  Tbe  stations  should  be  operated  as  a 
unit  by  a  scientific  combination  of  their 
loadings.  Neither  of  the  specified  methods 
alone  will  accomplish  the  result. 

7.  In  general,  I  believe  the  most  eco¬ 
nomical  operation  is  obtained  by  using  the 
newest  station  as  the  base-load  plant.  This, 
of  course,  varies,  depending  upon  how 
much  better  the  newest  station  is  than  the 
other  available  stations. 

8.  The  newest  station  will  usually  oper¬ 
ate  at  the  highest  load  factor. 

9.  Draw  increment  cost  curves  for  all 
stations  and  distribute  load  so  as  to  get 
lowest  system  cost. 

10.  Tin's  question  requires  a  complete 
analysis  of  the  limiting  operating  condi¬ 
tions  for  continuity  of  service.  When  these 
have  been  set  up,  then  the  only  correct  way 
to  divide  the  load,  tie  feeders  being  avail¬ 
able,  is  by  the  “incremental  method,”  either 
B.t.u.  or,  if  available,  incremental  costs. 
We  have  proved  that  it  is  often  far  more 
economical  to  so  divide  load  that  none  of 
the  stations  operates  at  its  best  heat  rate, 
but  so  that  the  total  cost  is  a  minimum. 

11.  In  complicated  systems  I  feel  that 
station  operation  will  be  dictated  by  loca¬ 
tion  and  transmission  problems  as  well  as 


acteristics  of  the  old  station  and  its  point 
of  economical  operation  as  compared  with 
the  increased  economy  of  the  new  station. 

15.  Yes,  unless  the  increment  difference 
in  operating  cost  between  the  newest  sta¬ 
tion  and  the  next  best  station  is  quite  small. 

16.  I  do  not  think  this  can  be  answered 
for  all  cases  by  a  single  statement.  The 
relative  sizes,  efficiencies  and  locations  of 
the  stations,  the  extent  of  the  system  and 
the  character  of  the  load  all  have  a  bearing 
on  this  subject. 

17.  This  is  a  question  which  could  be  dis¬ 
cussed  for  hours.  In  general,  if  the  newest 
station  can  be  used  as  a  base-load  station 
without  involving  great  investment  for 
transmission  and  distribution  purposes  and 
without  unloading  the  older  stations  to  too 
great  a  degree,  the  carrying  of  base  load 
on  the  newest  station  may  be  expected  to 
give  the  more  economical  results.  My  ob- 

ments  and  prove  or  disprove  their  s^ryations  lead  me  to  believe  that  the 
^  limitations  noted  are  not  observed  by  many 

of  the  systems  which  have  adopted  base¬ 
load  operation  for  the  newest  station.  Put¬ 
ting  the  matter  differently,  I  think  there 
are  many  more  cases  than  commonly 
realized  in  which  it  is  more  economical  to 
operate  all  or  nearly  all  of  the  old  sta¬ 
tions  at  their  best  points. 

18.  On  a  growing  system,  this  question 
answers  itself.  Assuming  that  the  new 
station  is  the  most  economical  station,  you 
operate  the  newest  station  for  all  it  is 
worth  as  you  put  it  on  the  line.  This  may 
be  cutting  back  some  of  the  older  stations 
for  a  while.  Within  six  months,  however, 
you  will  find  that  the  older  stations,  those 
which  can  still  hold  their  own  fairly  well 
on  an  economy  basis,  are  carrying  as  much 
load  as  they  carried  before  the  new  station 
came  on  the  line.  On  a  system  that  is 
fairly  more  or  less  static,  it  is  difficult  to 
answer  the  question.  A  study  of  the  rela¬ 
tive  economies  involved  in  the  two  systems 
of  operation  can  be  made  to  determine 
w'hat  is  the  right  w’ay  of  operating. 

Comments  and  Conclusions 

Th'e  answers  vary  widely,  of 
course,  because  of  many  modify¬ 
ing  factors.  The  decision  is 
governed  by  service  standards 
and  minimum  total  power  cost  to 
the  system.  No  generalization  is 
safe. 


practicability  for  large  power 
production.  At  present  they  must 
be  furth&r  developed  and 
creased  in  capacity,  but  they 
promise  important  savings. 


Do  you  believe  the  large 
systems  will  operate  most  eco- 
Question  nomically  by  using  their  newest 
station  primarily  as  a  base-load 
No.  13  station  as  compared  to  utilizing 
each  station  as  near  as  possible  to 
its  most  economical  load  point? 


by  the  relative  efficiency.  Where  trans¬ 
mission  permits,  the  newer  stations  should, 
of  course,  be  used  on  the  base  load. 

12.  No  such  general  answer  to  this  ques¬ 
tion  is  possible.  Each  system  must  lay 
out  the  operating  characteristics  of  each 
individual  plant  and  then  combine  them  so 
as  to  result  in  the  minimum  cost.  The 
answer  will  depend  a  great  deal  upon  the 
relative  economy  of  the  different  stations, 
partly  as  determined  by  the  most  efficient 
units  in  them. 

13.  Ordinarily,  yes. 

14.  In  general,  the  newest  station  will 
become  the  base-load  station,  but  the  ex¬ 
tent  of  so  utilizing  the  new  station  must, 
in  each  case,  be  dependent  upon  the  char- 


Question 
No.  14 


Do  you  believe  a  greater  use  of 
automatic  control  to  reduce  labor 
charges  and  improve  reliability 
can  be  had  economically? 


1.  In  large  modern  boilers  producing 
from  500,000  to  800,000  lb.  of  steam  per 
hour  the  value  of  the  coal  burned  per  day 
is  so  much  more  than  the  wages  that  I 
believe  the  number  of  employees  is  fixed 
by  safety  rules.  Automatic  equipment  will 
undoubtedly  be  installed  on  these  boilers. 
It  will  probably  maintain  better  or  more 
uniform  operating  conditions  and  in  that 
way  increase  efficiency  and  decrease  main¬ 
tenance  expense. 

2.  The  tendency  is  toward  automatic  con¬ 
trol. 

3.  Much  .of  the  automatic  control  avail¬ 
able  and  used  today  barely  balances  with 
its  improved  efficiency  and  saving  in  labor 
charges  the  carrying  charges  on  such  equip¬ 
ment,  except  in  localities  where  fuel  costs 
are  relatively  high. 

4.  To  a  limited  extent. 


5.  Yes,  in  relatively  few  cases. 

6.  Automatic  control  is  now  in  the  midst 
of  development  period.  Considerable  fail¬ 
ure  has  been  due  to  neglect  of  fundamental 
questions  of  safety  and  proper  correlation 
with  other  elements  of  operation.  There 
is  no  doubt,  however,  that  considerable 
improvement  will  be  shown  within  the  next 
few  years  with  automatic  control,  which 
makes  such  control  of  more  value  in  reduc¬ 
ing  labor  charges. 

7.  I  think  that  the  labor  costs  are  already 
cut  down  to  about  as  far  as  they  can  be 
reduced  and  not  jeopardize  reliability.  I 
am  strongly  inclined  to  feel  that  any  auto¬ 
matic  control  system  which  we  install  must 
be  so  designed  that  the  automatic  features 
can  be  thrown  out  of  commission  and  the 
plant  put  on  hand  operation  at  any  time. 
Furthermore,  we  must  at  all  times  have 
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enough  personnel  in  the  plant  to  operate 
it  satisfactorily  and  reliably  when  cut  over 
•o  hand  operation. 

8.  Yes,  but  I  believe  this  should  be  grad¬ 
ual,  in  order  to  avoid  complications  not 
ultimately  warranted. 

9.  Most  new  stations  are  using  automatic 
control  to  the  economic  limit  now.  Some 
stations  go  beyond  the  economic  limit. 

10.  No.  In  some  cases  too  much  auto 
matic  equipment  is  already  in  use,  costing 
more  for  supervision  and  carrying  charges 
than  the  savings  produced. 

11.  I  do  not  believe  there  is  much  op¬ 
portunity  for  reducing  labor  charges  and 
improving  reliability  by  the  use  of  auto¬ 
matic  control.  Automatic  control  does  not 
eliminate  the  necessity  for  a  certain  num¬ 
ber  of  men  for  emergency  purposes  and 
usually  this  number  is  sufficient  for  nor¬ 
mal  operation. 

12.  I  believe  that  the  further  amount  of 
automatic  control  which  can  be  economi¬ 
cally  installed  in  the  power  station  is 
diminishing. 

13.  To  some  extent,  but  the  fixed  charges 
and  maintenance  on  the  additional  equip¬ 
ment  cut  down  the  net  saving  materially. 

14.  It  is  my  opinion  that  the  extension 
of  automatic  control,  within  the  limits  of 
reliability,  will  produce  economies,  though 
not  necessarily  in  reduction  of  labor  costs, 
but  rather  through  the  elimination  of  waste 
and  the  production  of  more  economical 
operation.  I  do  not  believe  that  the  aver¬ 
age  station  has  reached  the  limit  of  auto¬ 
matic  control  as  regards  reliability. 

15.  No. 


16.  I  believe  that  the  use  of  automatic 
control  can  be  and  is  being  overdone.  We 
have  gone  to  complicated  and  very  expen¬ 
sive  equipment  to  gain  a  completely  auto¬ 
matic  system  of  control,  where  in  many 
cases  a  less  elaborate  and  more  reliable 
system  with  partial  automatic  control 
would  have  sufficed.  The  subject  should 
be  carefully  considered  for  each  installa¬ 
tion. 

17.  The  answer  is  unquestionably  “yes.” 

18.  In  general,  yes. 

Comments  and  Conclusions 

A  very  general  opinion  exists 
that  automatic  control  is  at  a  peak, 
if  not  overdone.  It  is  justified  in 
a  power  station  only  as  it  increases 
continuity  of  operation  and  re¬ 
duces  costs.  If  emergency  or  safe 
operating  conditions  dictate  the 
labor  charge,  then  the  automatic 
equipment  loses  one  of  its  great¬ 
est  balance  sheet  assets.  There  is 
little  doubt  that  the  opinions  ex¬ 
pressed  indicate  the  need  for  a 
thorough  study  of  automatic 
equipment  in  power  station  appli¬ 
cations. 


Question 
No.  15 


Do  you  believe  the  general 
trend  is  toward  the  mammoth 
station  or  to  a  decentralized  or 
multiple  station  installation  for 
serving  large  areas? 


1.  If  I  had  to  furnish  power  to  a  large 
system  spread  over  a  large  territory  I 
would  interconnect  the  territory  with  the 
highest  tension  transmission  line  justified 
and  proceed  to  develop  several  stations 
which  would  be  started  with  one,  or  at 
most  two,  of  the  largest  units  which  I  felt 
we  were  justified  in  installing  in  that  terri¬ 
tory.  Additional  installations  would  then 
be  made  at  these  plants  in  rotation,  the 
size  of  the  installations  being  dependent 
upon  the  present  prospective  load  in  the 
territory  and  the  amount  of  power  that  can 
be  taken  away  by  the  interconnection. 

2.  In  densely  loaded  areas,  yes. 

3.  A  multiple  station  installation  for 
serving  large  areas  is  favored,  assuming 
adequate  condenser  circulating  water  is 
available  and  there  is  not  too  much  dif¬ 
ferential  in  delivered  fuel  cost. 

4.  Depends  on  water  conditions  and  loca¬ 
tion  of  load. 

5.  The  latter. 

6.  With  the  improvement  in  the  facili¬ 
ties  for  transmission  at  high  voltages  the 
trend  is  toward  the  mammoth  station. 

7.  See  answer  to  Question  No.  5. 

8.  The  general  trend  is  toward  the  large 
station. 

9.  No  general  answer  can  be  given.  Each 
situation  must  be  considered  on  its  merits. 

10.  Decentralization  is  desirable  as  com¬ 
pared  to  a  mammoth  station. 

11.  I  believe  the  trend  is  toward  multiple 
station  installation ;  the  size  to  be  deter¬ 
mined  by  the  density  of  the  load  and  the 
transmission  conditions. 

12.  I  believe  the  trend  is  toward  multiple 
station  installation,  partly  on  account  of 
the  difficulties  of  distributing  too  much 
power  from  one  point,  which  would  require 


continual  reinforcements  of  transmission  all 
the  way  back  to  the  power  house. 

13.  I  believe  the  capacity  under  one  roof 
will  not  be  much  greater  than  at  present. 

14.  I  do  not  believe  that  future  stations 
will  be  built  of  a  size  to  take  care  of  very 
much  greater  territory  than  is  at  present 
covered  by  the  larger  stations,  but,  in  order 
to  take  care  of  the  power  development  of 
the  same  territory,  the  station  of  the  future 
will  become  what  would  now  be  considered 
a  mammoth  station. 

15.  I  believe  the  general  tendency  is  to¬ 
ward  the  building  of  mammoth  stations  due 
to  the  general  American  desire  to  possess, 
at  least  for  a  short  time,  the  largest  sta¬ 
tion  in  the  world,  and  I  think  in  many  cases 
this  has  been  done  without  regard  to  the 
economic  relationship  between  generating 
station  capacity  cost  and  transmission  cost. 
I  feel,  however,  that,  due  to  the  increasing 
pressure  from  the  executives  of  the  busi¬ 
ness  to  reduce  investment  costs,  there  is  a 
decided  possibility  that  the  next  few  years 
may  see  a  trend  toward  smaller  generating 
stations  supplying  local  loads.  Of  course, 
these  stations  will  be  mammoth  stations  as 
compared  to  our  ideas  of  station  capacities 
of  some  ten  years  ago,  namely,  between 
100,000  and  200,000  kw.  capacity. 

16.  For  serving  large  areas  I  do  not 
think  we  shall  see  only  one  so-called  mam¬ 
moth  station.  Most  large  power  systems 
are  formed  by  interconnecting  centers 
which  have  already  reasonably  large  sta¬ 
tions.  Economic  factors  of  transmission 
and  reliability  of  service  will  usually  re¬ 
quire  that  power  supply  for  a  large  system 
be  supplied  from  more  than  one  source. 

17.  I  believe  the  answer  to  this  question 
is  determined  more  by  the  character  of  the 


area  served  than  by  any  other  considera¬ 
tion.  In  general,  it  will  be  found  that  the 
multiple  station  installation  works  out 
more  economically  when  more  of  the  trans¬ 
mission  must  be  underground  and  when 
condensing  water  and  fuel  supply  permit. 
Where  a  less  dense  area  is  to  be  served  and 
where  transmission  may  be  largely  over¬ 
head  I  think  the  tendency  toward  construc¬ 
tion  of  a  few  large  stations  located  at 
strategic  points  with  respect  to  power  dis¬ 
tribution  and  water  and  fuel  supply  will, 
in  general,  prove  the  better  solution.  You 
will  note  that  density  and  size  of  area 
served,  as  well  as  many  other  factors,  must 
be  considered.  Possibly  the  better  answer 
would  be  to  say  that  economy  in  station  in¬ 
vestment  and  in  station  operation  lies,  in 
general,  with  the  large  stations.  This, 
however,  may  or  may  not  be  true  in  specific 
cases  because  of  such  considerations  as 
those  indicated  above. 

18.  This  question  again  is  very  hard  to 
answer.  The  general  trend  is  certainly 
toward  a  larger  station,  and  it  is  a  trend 
that  has  been  continuing  for  many  years. 
It  does  not  look,  however,  as  if  there  is  a 
trend  toward  putting  all  the  generating 
eggs  on  any  system  in  one  basket. 

Comments  and  Conclusions 

The  replies  indicate  what  must 
be  considered  and  the  difficulty  of 
making  a  definite  answer.  But 
with  service  standards  on  the  in¬ 
crease  s  and  with  transmission 
hazards  in  statu  quo  and  expo¬ 
sures  to  disturbances  multiplying, 
in  general  it  is  encouraging  to  note 
that  the  economic  answer  is  the 
service  answer.  A  given  property 
will  give  better  service  with 
several  good-sized  power  stations 
than  with  a  single  mammoth  sta¬ 
tion,  and  this  will  make  for  mini¬ 
mum  system  power  costs.  All 
this  takes  for  granted,  however, 
certain  load  densities  and  suitable 
scattered  sites. 

Question 
No.  16 

Do  you  believe  money  spent  for 
architectural  effect  and  for  ample 
operating  space  is  money  well 
spent  on  power  stations? 

1.  I  think  it  pays  to  give  the  operating 
organization  as  favorable  working  condi¬ 
tions  as  practicable.  In  some  cases  space 
costs  money,  such  as  in  New  York  City, 
where  land  is  high,  or  in  condenser  pits 
on  rivers  which  have  big  flood  variations. 
However,  where  land  is  cheap  and  there  is 
only  a  slight  variation  in  water  level  and 
foundation  conditions  are  favorable  ample 
space  can  be  provided  around  equipment  at 
a  very  small  expense.  I  think  those  sta¬ 
tions  having  a  single  line  of  boilers  give 
ideal  working  conditions. 

2.  The  latter  particularly,  yes. 

3.  Yes. 

4.  A  large  steel  plant  may  have  a  very 
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pleasing  architectural  effect,  but  the  same 
features  which  made  the  steel  plant  pleas¬ 
ing  from  an  architectural  effect  would  not 
apply  to  an  art  gallery. 

5.  Yes,  within  reasonable  limits. 

6.  Money  spent  for  architectural  effect 
is  sometimes  necessary  to  conform  with 
the  requirements  of  the  neighborhood. 
Money  spent  architecturally  on  the  inside 
of  the  station  in  keeping  with  the  business 
for  which  the  station  is  designed  is  money 
well  si)ent.  If  the  station  is  built  so  that 
it  can  be  kept  clean  and  attractive  it  will 
have  a  good  effect  on  the  efficiency  of  labor. 

7.  I  believe  in  spending  the  necessary 
amount  of  money  to  get  sufficient  operat¬ 
ing  space  so  that  machines  can  l)e  taken 
down  and  put  together  without  excessive 
moving  of  the  parts.  The  architectural 
effect  varies  in  different  situations.  In 
general,  I  do  not  believe  in  s|)ending  money 
trying  to  make  a  power  station  l<x)k  like 
something  that  it  isn’t.  We  are  gradually 
developing  a  type  of  architecture  particu¬ 
larly  adapted  to  power  stations  which  is 
inexpensive  and  gives  a  good  appearance. 

8.  Yes,  providing  the  architectural  effect 
and  operating  space  are  obtained  at  rela¬ 
tively  slight  increase  in  expenditure. 

d.  Architecture  I  know  nothing  about. 
Ample  space  is  a  good  investment ;  any¬ 
thing  more  is  w'aste. 

10.  Money  spent  for  simple  arcliitectural 
effects  is  well  spent,  but  not  for  orna¬ 
mentation.  Money  spent  for  ample  operat¬ 
ing  space  is  decidedly  w'ell  spent. 

11.  Money  spent  for  true  architectural 
design,  which  consists  of  some  simplicity 
and  proper  line  and  mass,  is  very  much 
worth  while.  The  very  expensive  archi¬ 
tectural  styles  used  in  many  instances, 
however,  are  unwarranted.  .Ample  oper¬ 
ating  space  is  a  necessity,  but  the  definition 
of  the  word  “ample"  is  very  much  debat¬ 
able. 

12.  Within  limits,  yes.  The  architecture 
for  a  station  may  well  fit  with  the  char¬ 
acteristics  of  the  surroundings  and  prob¬ 
able  development  of  those  surroundings. 
Goorl  architecture  costs  no  more  than  poor 
architecture  and  I  believe  has  an  adver¬ 


tising  value  to  the  company  as  to  the 

character  of  its  properties  as  well  as  the 

effect  upon  the  personnel  operating  the 

plant  as  to  the  character  of  their  sur¬ 

roundings.  This  applies  also  to  the  ques¬ 
tion  of  ample  operating  space.  The  ques¬ 
tion  as  to  what  constitutes  ample  operating 
space  is  somewhat  tied  up  with  the  type  of 
plant  which  is  being  built.  That  is  to  say, 
if  it  were  a  steam  plant  operating  as  a 
reserve  on  a  hydro  system  and  actually  in 
operation  relatively  a  few  hours  in  the 
year,  a  certain  amount  of  restricted  oper¬ 
ating  space  is  not  objectionable.  On  the 
other  hand,  wdth  a  plant  which  is  to  he 
maintained  in  full  operation  at  full  capacity 
as  many  of  the  hours  of  the  year  as  pos¬ 
sible,  more  rr)om  is  decidedly  advantageous. 

13.  For  ample  operating  space,  yes ;  for 
architectural  effect,  this  depends  <)U  platit 
location. 

14.  Money  spent  in  securing  ample  oper¬ 
ating  space  may  be  classed  as  an  essential 
requirement  for  proper  maintenance  and 
operation,  but  warrant  for  expenditures  for 
architectural  effect  may  be  limited  by  the 
location  of  the  station. 

15.  Architectural  effects,  if  not  t<x)  elab¬ 
orate,  and  ample  operating  space  can  be 
obtained  at  a  rather  small  additional  cost. 
These  factors  both  have  an  effect  in  im¬ 
proving  the  spirit  of  the  i)ersonnel  w'hioh 
will  tend  toward  improving  operating  effi¬ 
ciency.  While  it  is  rather  difficult  to 
equate  the  value  in  dollars  and  cents,  it  is 
almost  generally  the  case  that  the  hou.se- 
keeping  in  a  station  of  pleasing  design  is 
better  than  it  is  in  one  of  poor  design,  and 
wherever  gocxl  housekeeping  is  found 
usually  high-grade  oi)erating  results  can 
be  expected. 

16.  There  is  a  grow’ing  tendency,  both 
in  industrial  and  t)ublic  utility  plants,  to 
spend  money  for  architectural  effect.  I  be¬ 
lieve  a  certain  amount  of  this  is  well  war¬ 
ranted  in  that  it  improves  the  tone  of  the 
locality  and  has  an  effect  on  the  men  em¬ 
ployed.  It  gives  an  incentive  to  greater 
cleanliness,  better  operation  and  gives  one 
a  pride  iu  his  work  and  surroundings.  It 
can  usually  be  obtained  at  reasonable  cost. 


I  believe  that  ample  space  for  proper  oper¬ 
ation  can  be  provided  at  reasonable  cost. 

I  think,  however,  that  power  station  build¬ 
ings  are  too  expensive  and  prodigal  of 
space. 

17.  Ample  oi)erating  space  always  repre¬ 
sents  money  well  spent.  Architectural 
effect  is  in  a  different  category.  If  the 
station  is  located  iti  a  place  where  archi¬ 
tectural  effect  is  required  to  bring  it  up 
to  or  above  the  character  of  surrounding 
structures  money  spent  for  that  purpose  i-. 
justifiable.  If  it  is  not  so  located  one  is 
justified  in  spending  for  architectural  pur¬ 
poses  only  that  amount  which  will  give  the 
building  the  self-respecting  aspect  required 
to  instill  pride  in  its  operating  personnel. 

18.  The  thing  can  be  overdone  and,  in 
gen.-ral,  we  believe  it  has  been  overdone. 
F>cept  in  large  centers,  there  is  no  reason 
why  considerable  amounts  of  money  should 
be  spent  for  architectural  effects.  By  a 
proper  study,  good  effects  can  be  obtained 
for  very  little  money. 

Comments  and  Conclusions 

Engineers  are  not  prone  to  com¬ 
ment  on  architecture,  but  they  in¬ 
sist  on  the  importance  of  ample 
operating  space.  In  too  many 
cases  convenience  and  safety  for 
operating  staffs  have  been  sacri¬ 
ficed  to  gold  plate  some  gargoyles 
on  power  stations.  But  there  has 
gradually  emerged  an  .American 
design  of  power  station  exterior 
that  is  a  splendid  example  of  ap¬ 
propriate  architecture.  Tt  is  as 
truly  American  as  the  modern 
skyscraper  architecture  and  far 
superior  to  that  found  in  steam 
stations  abroad. 


Steel 

Barriers 

for 

Breaker 

Cells 


INSTEAD  of 
brick,  concrete  or 
composition  mate¬ 
rial  for  separators 
Ixjtween  oil  circuit 
breakers,  steel  par¬ 
titions  were  used  in 
this  sub.station.  To 
support  the  break¬ 
ers  as  well  as  the 
barriers  horizontal 
and  vertical  I-beams 
were  molded  in  the 
wall  and  floor  con¬ 
crete  respectively 
as  .shown,  the  par¬ 
tition  steel  being 
attached  thereto 
with  angle  irons. 
Two  pipes  are  sup- 
ported  on  the  hori¬ 
zontal  I-beams  and 
attached  thereto 
with  U-bolts  for 
mounting  the 
breakers. 


6.^0 
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All-Steel  Cell  with  Simple  Interlock 


(lesignetl  as  strong  and  rugged  as  con¬ 
ditions  warrant.  Oil  breakers  of  dif¬ 
ferent  sizes  can  he  interchanged  with¬ 
out  dismantling  or  altering  the  struc¬ 
ture  by  providing  a  few  extra  holes. 
Additions  can  easily  be  made  as  it  is 
built  in  unit  formation.  Estimating 
and  design  for  new  installations  is 
minimized.  Due  to  existing  records 
and  in  most  cases  complete  existing 
drawings,  it  can  be  fabricated  and 
erected  as  economically  as  any  ordi¬ 
nary  steel  -Structure,  thus  requiring 
no  form  work  or  extra  skilled  labor. 


AETh-R  considerable  ex])erience 
ilk  vvitb  cell  structures  of  many 
types,  the  West  I’enn  Rower  Com¬ 
pany  has  adopted  as  standard  an  all- 
steel  cell  structure  for  low-tension 
<li.stribution  circuits,  according  to 
(i.  C.  Spray,  assistant  substation  de¬ 
sign  engineer.  This  structure  is 
com])osed  of  standard  channel  and 
angle  sections  with  Xo.  11  gage 
plate  for  partitions,  barriers  and 
doors.  It  is  built  in  two  compart¬ 
ments.  The  lower  for  the  oil  circuit 
breaker,  the  u])per  for  single-throw, 
hook-type  disconnecting  switches  and 
(he  longitudinal  bus. 

'I'lie  door  is  hinged  on  loo.se  ])in 
hinges  and  is  interlocked  mechani¬ 
cally  with  the  breaker  so  it  cannot 
he  opened  with  the  breaker  closed, 
rhis  interlock  consists  of  a  |-in. 
diameter  rod  bent  on  one  end  in  the 
sha|>e  of  a  handle ;  the  other  end  is 
bent  to  90  deg.  This  rod  is  sup¬ 
ported  by  angle  clips  to  which  .stops 
are  ])rf)vided  limiting  the  travel  from 
open  tf)  closed  to  ‘X)  deg.  A  bolt  is 


12  Submarine  Cables 
Laid  Together 


t^ST  year  when  it  was  necessary 
^  to  increase  the  cable  connections 
between  the  Hrunot  Island  generat¬ 
ing  .station  of  the  Duquesne  Eight 
Comjjany  and  the  mainland  twelve 
cables  were  laid  at  one  time  by 
mounting  the  reels  as  shown  on  a 
barge.  It  will  be  observed  that  the 
reels  are  supported  in  pairs  down  the 
length  of  the  barge  and  that  the 
cables  are  led  over  rollers  and 
through  sei)arators  at  one  end  of  the 
barge.  The  rollers  between  and 
above  the  reels  keej)  the  cables  from 
dragging  on  the  reels  beneath.  Two 


Rod  Operated  by 
Breaker  Closure 
Prevents  Opening 
Cell  Door 


the  interlock  is 
o])en.  and  closed 
when  the  interlock 
is  clo.sed.  'I'his 
switch  is  in  series 
with  the  control 
wires  from  the 
switchboard  a  n  d 
])revents  the  oi)er- 
ation  of  the 
breaker  from  the 
switchboard  while 
the  door  is  o])en. 

The  door  is  of 
sufficient  height  to 
])revent  the  ])ull- 
ing  of  any  discon¬ 
nect  switch,  hut 
still  leaves  suffi¬ 
cient  o])en  height 
(20  in.)  for  vis¬ 
ual  inspection  of 

bus  and  switches,  rollers  are  used  at  the  end  of  the 
attached  to  the  o])cratng  ])ipe  of  the  'riius  a  ma.ximum  of  jtrotection  is  barge  with  a  series  of  vertical  pij)es 
breaker;  closing  the  Itreaker  moves  gained.  It  is  impossible  to  open  a  between  them  to  serve  as  guides, 
this  bolt  and  locks  the  interlock  rod.  door  into  an  energized  cell;  it  is  im-  Laying  the  cables  in  this  manner 
W  hen  the  breaker  is  open  the  rod  is  ])o.ssil)le  to  break  load  on  disconnect-  save(l  time  and  also  assured  their 
tree  to  turn.  .\  rectangular  slot  is  ing  switclies,  and  imi^ossible  for  an  ])lacement  on  the  river  l)ed  in  .such  a 
I'rovided  in  the  d<K)r.  permitting  the  operator  accidentally  to  close  a  way  that  any  cable  can  be  later  ex¬ 
door  to  swing  o])en  when  the  handle  breaker  while  it  is  being  rejiaired  or  tricated  without  the  difficulty  that 
of  the  interlock  is  in  the  open  posi-  out  for  rejiairs.  might  be  incurred  if  the  cables  had 

(ion.  A  knife  switch  is  operated  by  Considerable  economy  is  obtained  been  laid  in  installments  and  over- 
die  interlock  rod.  which  is  oy^en  when  in  a  structure  of  this  type.  It  can  be  lapy)ed  each  other. 


'Slot  in  doors  for 
interlock  handle 
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ground  space.  It  was  thus  possible 
to  get  a  compact  unit  with  good 
clearances. 


Single  Disconnect 
Serves  Two  Purpose 


Grounding 

’  Srrif'Ch 


Disconnecting  switch 


iSZKv.  current ^ 
transformer ' 


j  I  I  j  LI  ^  -I-  v\  |i\  3.200  to  3,600  ft.  .  The  cable  reels 

I  j  I  I  ^i;/7r//r/^//7r77/77r7Z7Wi7r77r/77777//^/:'}7777?///Yf^>  were  removed  from  the  car  by 

. >j< . . . y-'e”--  >1  crane,  placed  in  position  on  a 

wooden  cradle  beside  the  roadbed 
and  pulled  by  the  locomotive  or  crane 

A  COMBINATION  choke-coil  the  tuned  carrier-current  choke,  the  through  a  ^-in.  steel  line. 

supiK)rt,  arrester  disconnect  and  three  gang  -  operated  switches  and  The  manufacturers  left  the  armor 
line  grounding  disconnect  is  standard  the  three  gang-operated  grounding  long  enough  to  permit  bending  back 
construction  in  the  132-kv.  substa-  switches.  This  scheme  has  no  serious  the  wires  to  form  an  eye  to  receive 
tions  of  the  West  Penn  Power  disadvantages  and  will  not  handicap  a  hook  for  attaching  the  pulling  line. 
Company,  according  to  William  C.  oj)eration.  A  saving  in  cost  was  ef-  Ninety-two  reels  were  pulled  and  the 
Bowen,  substation  design  engineer  fected  by  thus  eliminating  the  132-kv.  cable  was  laid  from  18  in.  deep  in 
of  the  company.  disconnect  switch  as  well  as  saving  in  earth  to  4  ft.  depth  under  tracks. 

M'hen  adding  a  new  132-kv.  circuit 
extension  to  an  existing  substation 
along  with  a  carrier-current  installa¬ 
tion  the  question  of  adding  an  extra 
disconnect  for  the  latter  was  given 
serious  consideration.  It  was  found 
that  one  set  of  gang-operated  discon¬ 
nects,  which  is  the  present  standard 
installation,  would  satisfactorily  serve 
to  disconnect  both  the  arrester  and 
the  carrier-current  condenser.  The 
arresters  can  always  be  removed 


Locomotive 
Crane  Laid 
Cable  with 
Practically  No 
Interruption 
to  Railroad 


Bridle  Susp< 


tension 
Saves  Tower  Material 


TN  PRELIMINARY  studies  of  the 
1  towers  for  the  Fifteen-Mile  Falls- 
Massachusetts  220-kv.  line  of  the 
New  England  Power  Association 
system  it  was  found  that  the  tower 
width  would  have  to  be  30  ft.  unless 
some  method  was  developed  to  re¬ 
strain  the  center  conductor  from 
transverse  movement.  Such  a  width 
would  have  precluded  the  use  of 
semi-flexible  towers,  chiefly  on  ac¬ 
count  of  the  heavy  transverse  braces 
which  would  have  been  required  by 
the  great  unsupported  length  of 
members  carrying  little  stress.  The 
desired  restraint  was  secured  by  a 
construction  in  the  form  of  a  bridle 
made  up  of  two  regular  insulator 
strings  drawn  together  in  the  shajxi 
of  a  to  support  a  single  con¬ 

ductor.  The  angle  of  the  strings  is 
arranged  to  prevent  a  side  wind 
exerting  enough  force  entirely  to 


Cable-Pulling  Tob  by  having  the  cable  manufacturer 
®  reel  the  three  individual  lead-covere<l 

The  Brooklyn  Edison  Company  insulated  conductors  in  500-ft. 

u.ses  a  4-in.  bell-tojiped  steam  lengths  on  a  single  reel.  This  con- 
hose  to  lubricate  and  guide  cable  in  serves  street  space  and  cable  helpers, 
duct  pulling.  In  the  case  of  the  four-  The  bare  neutral  conductor  is  carried 
wire  network  system  a  considerable  on  a  separate  reel,  but  all  four  are 
saving  in  installation  cost  is  effected  pulled  into  the  duct  at  one  time. 


Semi-Isolation  in 


Small  Spi 


framstormmr»}\ 
for  frippin^  oil  am  ifeh 


Model  Tower  Showing  Bridle  Suspension 
Which  Facilitated  Compact  Design 


Potenflal 

franaformar 
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25-Kv.  Outdoor  Substations  Standardized 


Two  types  of  outdoor  substation 
structures  have  been  adopted  as 
standard  for  servinjj  25-kv.  load, 
says  P'.  G.  Houra.  assistant  substation 
design  engineer  West  Penn  Power 
Company.  One.  designated  as  type 


R.  is  designed  to  accommodate  the 
largest  oil  circuit  breakers  used  for 
this  voltage  and  has  a  reserve  bus 
with  double  three-pole  gang-o])erated 
disconnects  and  gang-operated  air 
switches  to  allow  connecting  any  line 


or  transformer  hank  to  either  bus. 
The  other  structure,  designated  as 
type  C.  is  for  numerous  small  indus¬ 
trial  plants  and  is  more  economical 
in  si)ace  re(|uirements  and  capital 
(•utlay.  Resides,  it  is  designed  f(»r 
smaller  breakers. 

In  both  of  these  designs  an  attemj)t 
has  been  made  to  simplify  the  lay¬ 
out  to  take  care  of  two  25-kv.  cir¬ 
cuits  per  hay  or  one  25-kv.  circuit 
and  a  hank  of  transformers. 

Standardization  of  these  substa¬ 
tions  has  effected  several  advantages, 
namely : 

1.  .\dditions  in  the  future  will  he 
simplified.  .Although  it  may  he  after 
the  la|)se  of  several  years,  the  struc¬ 
ture  will  have  the  appearance  of 
a  coherent  whole.  Thus  it  allows 
building  the  substation  as  the  load 
comes  on. 

2.  Land  requirements  and  cost 
estimates  are  simplified  because  of 
dui)licating  previous  work. 

3.  P'ngineering  and  drafting  room 
work  is  simplified  due  to  pre¬ 
vious  exjrerience  on  the  same  general 
design. 

4.  Construction  work  being  stand¬ 
ardized  is  reflected  in  labor  economy 
and  a]q)earance  of  the  fini.shed  work. 

5.  Operating  orders  are  simplified. 

6.  It  allows  purchasing  of  steel 
and  electrical  equipment  for  .several 
substations  at  one  time  and  on  one 


Circuit  Arrangements  for  Serving  25-Kv.  Loads 


Type  ft — Thi.s  strurture  is  IS  ft.  wieje.  11* 
ft.  IwiiK,  and  24  ft.  high,  is  made  up  of 
»>-in.  ehannels  laced  with  2-in.  x  2-in.  x  J-in. 
angle.s.  This  structure  has  l>een  so  de¬ 
signed  that  only  nine  items  of  steel  are 
required.  Reducing  the  number  of  items 
simplifies  sorting  the  steel,  decreases  cost 
of  labor  for  erection,  simplifies  fabrication 
.and  minimizes  the  cost  of  the  steel.  The 
first  bay  weighs  9,760  lb.  and  each  addi¬ 
tional  bay  weighs  6,030  lb. 

The  main  and  reserve  bu.ses  require  IJ- 
»n.  I.I'.S.  copper  tubing.  Cross  connections 
from  air  switch  to  air  switch  are  1-in. 
T.P.S.  copper  tubing  and  the  other  connec¬ 
tions  are  4-in.  I.P.S.  copper  tubing.  The 
total  weight  of  copper  for  one  bay  is  r>92 
lb.  ;  twelve  bus  tee  tai)s  am!  eighteen  37-kv. 


])urchase  order,  even  before  the  .suh- 
station.s  are  designed  for  their  respec¬ 
tive  locations. 

The  experience  gained  from  stand¬ 
ardization  proves  that  the  maximum 
simplicity,  economy  and  safety  has 
been  secured  for  the  capital  inve.sted. 


t)in  type  insulators  are  required  in  this 
structure. 

Type  C — This  structure  is  14  ft.  6  in. 
wide,  1 4  ft.  long  and  20  ft.  high  w'ith  6-ln. 
■‘11”  beam  columns  and  consists  of  five 
items  of  steel.  The  first  bay  weighs  4,98.'’> 
lb.  and  each  additional  bay  weighs  3,170 
lb.  This  structure  has  only  one  bus,  which 
is  1-in.  T.P.S.  copper  tubing.  All  cross 
i'onnections  and  taps  are  made  of  4-in. 
I.P.S.  copper  tubing.  The  total  weight  of 
copper  for  one  bay  is  228  lb. ;  eighteen  bus- 
tee  taps  and  twelve  37-kv.  pin  type  in¬ 
sulators  are  required.  Except  for  the  oil 
circuit  breaker  being  of  a  smaller  type  for 
the  type  C  structure  the  l)alance  of  the 
equipment  is  identical  with  that  in  type  B 
and  therefore  is  omitted  in  the  comparison. 


Standard  Drawings  ^ 
Cut  Costs 

IX  TIIRIR  eflfort.s  to  reduce  cost? 

many  engineers  have  overlooked 
the  possibility  of  economies  in  engi¬ 
neering  and  design  through  the  use 
of  standard  drawings,  yet  this  is  a 
field  that  oflFers  oiiportunities  for 
savings,  perhaps  not  as  great  as  in 
conserving  labor  and  material  on  the 
job  itself,  but  none  the  less  worth 
while. 

One  Pacific  Coast  utility  has  found 
that  by  tbe  use  of  .so-called  standard 
or  sy.stem  drawings  it  is  possible  to 
design  a  substation  and  utilize  as 
many  as  80  per  cent  of  drawings 
already  on  file.  This  company  has 
found  that  there  is  no  necessity  or 
object  in  getting  out  a  complete  set 
of  new  drawings  for  every  substation 
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Duplex  Manholes  Effect 
Plant  Economies 


built  when  each  station  is  virtually  a 
duplicate  of  previous  stations  of  the 
same  tyfie,  except  perhaps  for  ground 
plot  layout.  This  practice  does  not 
in  any  way  prevent  evolution  in 
substation  design,  because  as  new 
designs  are  found  desirable  they  im¬ 
mediately  become  system  standards 
and  the  drawings  are  then  available 
for  the  succeeding  station  of  the 
same  type. 


•Connrron  waf! 


Protecting  Shore  Ends 
of  Submarine  Cable 


Duct  bank 


IN  BUILDING  a  22-kv.  under¬ 
ground  line  betw'een  Beverly  and 
Gloucester,  Mass.,  the  engineering 
department  of  Charles  H.  Tenney  & 
C'ompany,  Boston,  was  obliged  to 
provide  for  cable  protection  at  a 
submarine  crossing  beneath  the  An- 
nisquam  River,  a  swift  tidal  .stream 
with  a  rocky  shore  subjected  to 
severe  ice  battering  in  winter.  Bids 
were  received  for  doing  this  work 
with  tile  pii)e  or  a  trough  with 
removable  cover,  but  tbe  cost  was  so 
high  that  the  field  engineering  or¬ 
ganization  met  the  situation  by  de¬ 
signing  a  reinforced  concrete  conduit 
about  ()0  ft.  long  and  2-ft.  x  3-ft.  in 
end  section,  the  upper  edges  being 
protected  by  4-in,  angle-irons.  The 
conduit  was  doweled  into  the  rocky 
shore  and  placed  at  an  angle  of  about 
.'iO  deg.  with  the  horizontal.  The 


banks 


Duplex  B  manhole 

for  H.T.-L.T  feeders 


Double  B  manhole 
for  H.T  -LT.  feeders 


LT.comparfrhenf 


Duct  banks: 


■6" baffle  wa/i^  -  -  • 
H.  T compartmenfy 


Duct  bank 


Duplex  Manhole  at  Right  Replaces  Double  Manhole  at  Left 

The  flKure  at  the  left  .shows  two  standard 
tyi)e  B  manholes  8  ft.  x  8  ft.  x  H  ft.  B  in.  ron- 
strurted  as  close  as  possible  to  the  curl*  at  a 
street  intersection.  The  fiRiire  at  the  right  shows 
a  duplex  type  B  manhole  8  ft.  x  8  ft.  x  7  ft. 
at  the  same  location. 


Where  the  Cable  Leaves  the  Water 
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Cutting  comers  held  as  only  hope 
of  lowering  hydro  construction 
costs.  Plant  design  tends 
toward  simplification  to 
reduce  operating  costs 


are  already  high ;  little  hope  can  be  held  out  for  much 
lower  prices  for  the  labor,  material  and  equipment 
ASKED  how  hydro-electric  construction  costs  can  he  entering  into  a  hydro  project;  larger  units  and  simplified 
reduced,  one  prominent  utility  engineer  said,  plant  layout  mean  less  operating  labor  per  kilowatt  of 
xlL  “Build  steam  plants.”  Applied  to  many  sections  plant  capacity;  given  physical  conditions  largely  de- 
of  the  country,  even  on  the  Pacific  Coast,  where  a  high  termine  unit  costs,  assuming  that  labor  and  materials  are 
percentage  of  all  generation  is  from  water  power,  there  judicially  utilized.  Thus,  the  problem  resolves  itself  into 
is  more  truth  than  subtle  humor  in  this  statement,  one  of  cutting  corners,  so  to  speak ;  that  is,  bringing  alx)ut 
W'^itness  the  major  steam  plant  construction  program  of  a  large  number  of  small  savings,  none  of  which  in  itself 
the  Southern  California  Edison  Company  and  the  fact  means  so  much,  but  which  in  the  aggregate  are  well 
that  the  Pacific  Gas  &  Electric  Company,  Great  Western  worth  while. 

Power  Company,  Northwestern  Electric  Company  and  It  is  a  problem,  not  so  much  that  of  saving  money,  as 
Puget  Sound  Power  &  l.ight  Com-  it  is  one  of  avoiding  wasting  large 

pany  are  all  making  substantial  steam  .  jq  tension  bus  sums.  That  is  to  say,  the  commercial 

plant  additions.  It  is  not  meant  to  |  f  efficiency  of  a  development  is  the  all- 

imply,  however,  that  hydro  no  longer  wvXw  I  /vJLwv  important  factor.  If  a  development  is 

has  a  rightful  and  economic  place  in  .vvJLa/  estimated  to  cost,  say,  $3,000,000, 

the  field  of  central-station  power  \  \  ^ind  will  deliver  power  at  a  reasonable 

generation.  It  simply  means  that  with 
practically  stationary  hydro  costs,  in  \°  | 

the  face  of  declining  steam  costs,  the  * 

balance  is  temporarily,  at  least,  swing-  ij 

ing  toward  steam.  ' 

In  considering  the  possibility  of  \ 
reducing  hydro  costs  the  engineer 
immediately  comes  face  to  face 
with  certain  facts.  Efficiencies  of 
f)oth  prime  movers  and  generators 


600 amp. 
O.C.B 


'2,000  amp.  ■fruck  iype; 


Generfvr 

Switching  Which  Eliminates  Low- 
Tension  Bus  and  Utilizes  Cross-Tie 
Breakers  for  Synchronizing 
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will  make  that  an  economical  plant. 

This  is  a  point  too  often  overlooked  ^ 
in  undertaking  a  project  and  comes 
about  as  a  result  of  lack  of  prelimi¬ 
nary  study,  error  in  judgment  or  too 
much  haste.  Five  per  cent  sjient  in 
preliminary  investigation  and  study 
may  save  25  per  cent  in  the  cost  of 
the  job. 

This  brings  up  the  question  of  con¬ 
tracting  the  engineering  and  design 
and  the  construction  versus  the  utility 
utilizing  its  own  staff.  No  hard  and 
fast  rule  on  this  point  can  be  laid 
down,  but  in  general  the  most  eco¬ 
nomical  course  to  follow  depends 
largely  upon  whether  the  com])any 
has  a  sufficiently  sustained  hydro  con¬ 
struction  program  over  a  period  of 
years  to  maintain  and  keep  busy 
a  competent  engineering  and  con¬ 
struction  staff.  One  of  the  advantages  a 
pany  has  in  this  respect  is  that  a  central  engineering 
organization  can  be  maintained  at  good  load  factor  due 
to  the  diversity  of  construction  requirements  of  several 
operating  properties,  although  holding  company  head¬ 
quarters  are  often  too  far  removed  from  the  job*  to 
obtain  maximum  benefits  from  this  set-up. 

The  fact  that  approximately  50  per  cent  of  the  total 
cost  of  a  hydro-electric  project  is  expended  in  labor 
makes  it  important  to  watch  every  detail  of  the  job  and 
properly  co-ordinate  the  work  to  the  end  that  labor  costs 
and  interest  during  construction  do  not  become  excessive. 


Pedestal  Mounting  of  Generators  Saves  an  Extra  Power  House  Floor 


Tons  of  Rock  for  Dam  Construction  Are  Moved  in  a  Single  Blast 
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Equipment  Erection  and  Concrete  Work  Proceeding  Simultaneously 
to  Reduce  Construction  Time 
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Simplicity  and  Operating  Convenience  Are  Features  of  This  Hydro-Electric  Power  House  Layout 
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t  u 

=1 

■  1 

nieiit,  C(<inrol  concentrated  on  the  Trans 

switchboard  so  that  a  minimum  of 
labor  is  required  for  plant  opera¬ 
tion,  automatic  and  semi-automatic 
operation,  centralizing  of  auxiliary  ■  r  I 

equipment  for  operating  conveni-  i 

ence,  elimination  of  low-tension  T  T 

buses  and  operating  generators  and  ~]  , 

transformers  as  a  unit,  improve-  A  A 

ments  in  turbine  design  to  facilitate  T  T 

insiK'Ction  and  repairs— these  are  — * — tension  tws 

some  of  the  things  that  have  made 
for  reduced  investment,  simplicity 
and  lower  operating  cost. 

Larger  and  more  efficient  units 
have  brought  about  lower  investment 
costs  per  kilowatt  of  installed  ca-  (^^oanerafar 

pacity  and  have  reduced  space  re¬ 
quirements.  Pilot  exciters  on  gen- 
erators  in  place  of  field  rheostats 
have  imjjroved  .stability,  saved  in 

assembly  and  wiring  costs  and  have  greatly  im¬ 
proved  plant  operation.  In  the  past  it  has  been 
usual  practice  for  the  manufacturers  of  generators 
and  the  manufacturers  of  turbines  each  to  supply  an 
oil  pump  for  bearings.  One  i)ump  will  serve  the  purpose 
just  as  well  as  two  and,  moreover,  would  reduce  invest¬ 
ment  and  operating  costs.  The  turbine  pump  is  generally 
accessible,  whereas  the  generator  pump  is  not,  and  the 
former  therefore  would  be  the  one  most  logical  to  serve 
both  purposes. 

As  to  electrical  layout,  the  tendency  has  been  toward 
elimination  of  the  low-tension  bus  and  operating  each 
generator  with  its  transformer  bank  as  a  unit  and 


Transmiston 

//ne 


Two  High-Tension  Bus 
Arrangements 


j)aralleling  the  station  on  the  high 
side  of  the  transformers.  Such  a 
.scheme  is  being  used  at  the  Tiger 
Creek  plant  of  the  F’acific  Gas  & 
Electric  Company  and  is  diagram- 
matically  shown  on  page  (>36.  In  tht> 
scheme  synchronizing  is  done  on  the 
generatf)r  side  of  the  transformers 
by  means  of  a  low-tension  oil  cir¬ 
cuit  breaker  because  of  the  time  de¬ 
lay  in  the  ojK'ration  of  220-kv. 
breakers. 

The  jwocedure  in  .synchronizing 
is  to  o|)en  the  220-kv.  breaker,  bring 
tbe  unit  up  to  .speed  and  .synchronize 
with  one  of  the  breakers  in  the  low- 
voltage  cross-tie  betweeu  generators. 
Upon  completion  of  synchronizing 
the  220-kv.  breaker  is  then  closed 
and  one  of  the  low-voltage  breakers 


opened,  .so  that  each  generator  o|)t‘r- 
have  greatly  iin-  ates  as  a  unit  with  its  transformer  bank  and  transmission 
past  it  has  been  line.  The  low-voltage  cro.s.s-tie  breakers  are  capable  of 

ers  of  generators  handling  full  generator  current,  but  ])assing  current 

each  to  supply  an  through  them  continuou.sly  is  avoided  by  tbe  method  of 

1  serve  the  purpose  operation  above  mentioned,  thus  obviating  contact  beat- 

ould  reduce  invest-  ing  and  excessive  maintenance. 

t  pump  is  generally  In  this  scheme  it  will  be  noted  that  f)nc  of  the  two  oil 
np  is  not,  and  the  circuit  breakers  used  to  supply  the  .station  ixnver  trans- 

ost  logical  to  serve  former  bank  is  of  the  .same  ca])acity  as  are  the  two  cross- 

tie  breakers.  All  breakers  are  of  the  truck  type  and  with 
y  has  been  toward  this  arrangement  the  large  breaker  on  the  station  trans- 

ind  operating  each  former  bank  may  readily  be  substituted  for  either  of  tbe 

ik  as  a  unit  and  cross-tie  breakers  during  overhauling  or  inspection. 


Steel  Draft  Tube  Liners  Aid  in  Producing  Stream-Flow  Lines  and  Reduce  Construction  Cost 


September  28,1929 — Eleetrieal  World 


A  plan  which  may  he  used  for  elimination  of  one  high- 
tension  breaker  per  generator-transformer  unit  and  one 
breaker  per  outgoing  line  is  the  scheme  shown  on  page  639. 
'I'his  gives  the  same  flexibility  as  with  two  breakers,  but 
operation  is  necessarily  slow'er.  Whether  operating 
flexibility  justifies  the  additional  breakers  investment  is 
the  factor  that  governs.  With  this  scheme,  motor- 
operated  disconnecting  switches  are  desirable. 

Power  house  building  design  has  been  reduced  to  its 
simplest  possible  form. 

An  example  of  a  simple, 
well-laid-out  power  house 
is  that  shown  on  page  638, 
which  is  the  Tiger  Creek 
plant  of  the  Pacific  Gas 
&  Electric  Company,  now 
under  construction.  It 
will  be  seen  that  the  o]>er- 
ating  room  is  located  in 
the  center  of  the  build¬ 
ing,  where  the  operator 
has  a  full  view  of  the 
plant  as  well  as  of  all 
outdoor  equipment.  Only 
frequently  used  stair¬ 
ways  are  necessary  and 
doors  opening  off  the  op¬ 
erating  room  give  access 
to  the  auxiliaries,  switch 
cell  room,  storage  battery 
room.  etc.  All  controls, 
including  full  governor 
control,  are  centered  on 
the  switchboard,  making 
possible  the  operation  of 
such  a  plant  (60,000 
kva.)  with  one  operator 
lK*r  shift. 

Where  there  is  little 
variation  in  tail-water 
height  the  generators 
may  be  mounted  on  ped¬ 
estals,  as  shown  in  one  of 
the  accompanying  illus¬ 
trations,  thus  eliminating 
an  extra  floor  in  the 
power  house  at  a  consid¬ 
erable  saving  in  expense. 

In  most  plants  two 
one-half  capacity  cranes 
are  usually  installed  in¬ 
stead  of  one  full  capacity 
crane.  Although  the  two 
smaller  cranes  cost  about 
10  per  cent  more  than 
the  larger  crane,  the  ad¬ 
ditional  co.st  is  more  than  offset  by  a  saving  in  building 
construction  cost,  due  to  the  lighter  columns  required 
and  the  additional  flexibility  of  two  cranes  over  one. 
Moreover,  since  the  one-half  capacity  cranes  will  handle 
95  per  cent  of  all  loads,  the  two  cranes  greatly  facilitate 
erection  of  machinery  during  construction. 

Outdoor  power  plants  are  advocated  by  some  engineers 
and  no  doubt  have  a  field.  When  it  is  considered  that 
the  cost  of  the  power  house  building  is  only  approxi¬ 
mately  3  per  cent  of  the  total  cost  of  the  development  and 
that  the  outdoor  plant  represents  a  saving  of  only  about 
10  per  cent  in  building  and  crane  cost,  then  the  difficulty 


and  high  cost  of  repairs,  to  say  nothing  of  outage  time 
during  inclement  weather,  are  felt  by  many  engineers  to 
more  than  offset  the  small  saving  in  building  cost. 

Construction  Methods 

From  the  foregoing  it  may  be  seen  that  if  hydro  costs 
are  to  be  reduced  it  narrows  down  to  actual  construction 
as  offering  the  field  for  greatest  economy.  Too  much 
haste,  lack  of  plans  and  drawings  when  needed,  in¬ 
experienced  field  superin¬ 
tendents,  lack  of  proper 
co-ordination  and  unwar¬ 
ranted  accounting  on  the 
job  are  some  of  the 
causes  of  high  construc¬ 
tion  costs.  The  most  im- 
j)ortant  factor  of  all  is 
to  secure  a  construction 
superintendent  who  is 
thoroughly  familiar  with 
hydro-electric  construc¬ 
tion  and  capable  of  run¬ 
ning  the  job,  give  him 
full  authority  and 
do  not  burden  him  with 
red  tape. 

Construction  equip- 
ment  must  fit  the  job  and 
advantage  should  be 
taken  of  the  latest  and 
most  efficient  equipment 
available  to  do  a  particu¬ 
lar  piece  of  work.  A 
minimum  of  temporary 
construction  and  a  maxi¬ 
mum  of  operating  con¬ 
struction  time  both  make 
for  economy.  Two  shifts 
and  occasionally  three 
can  be  used  to  advantage, 
especially  where  expen¬ 
sive  equipment  would 
otherwise  lie  idle.  Charg¬ 
ing  material  direct  to  the 
job  instead  of  carrying  it 
in  stock  on  the  job  is 
practiced  by  several  utili¬ 
ties  with  resulting  econ¬ 
omy.  Elaborate  checking 
and  accounting  on  the 
job  requires  a  large  field 
force  and  is  said  by  most 
construction  engineers  to 
be  unwarranted.  Neither 
utility  commissions  nor 
the  conqiany’s  auditor 
require  such  fine  details  as  are  kept  on  many  jobs  and  it 
is  a  waste  of  money  to  attempt  to  check  every  screw 
and  bolt. 

In  the  preliminary  construction  stages  of  a  large  hydro 
job  usually  rock  and  earth  must  be  moved  in  large 
quantities,  especially  where  the  dam  is  of  the  rock-  or 
earth-filled  type.  On  the  Salt  Springs  development  of 
the  Pacific  Gas  &  Electric  Company  now  under  construc¬ 
tion  a  rock-fill  dam  w'hich  will  contain  some  3,000,000  yd. 
of  rock  is  being  built.  Native  rock  is  being  utilized. 
This  is  blasted  off  a  rock  cliff  in  large  quantities,  loaded 
into  tractor-drawn  trailers  or  electric  locomotive-drawn 
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This  plant,  which  is  Ijeing  Iniilt  by  the  New  England 
Power  Association  on  the  Connecticut  River  in 
northern  New  Hampshire  and  Vermont,  is  a  120,000-kw. 
<levelopment  and  the  largest  in  New  England.  It  is  the 
lower  of  two  sites  in  this  vicinity  which  will  jointly  have 
a  combined  rating  of  300,000  hp.  The  dam  at  the  upper 
site  will  create  a  reservoir  which  will  not  only  benefit  the 
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Fifteen-Mile  Falls  plants  but  also  other  plants  of  the 
association  downstream  at  Bellows  Falls  and  Vernon. 

\  170-ft.  dam  is  being  erected  at  the  site  shown  which 
will  enable  the  plant  to  turn  out  400,000,000  kw.-hr.  of 
primary  power  and  150,000,000  kw.-hr.  of  secondary 
power  yearly.  The  Boston  Edison  Company  has  con¬ 
tracted  for  1 50,000,000  kw.-hr.  of  the  output. 
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dump  cars  by  electric  shovels  and  then  hauled  to  the 
dam  site.  Some  of  the  accompanying  illustrations  show 
methods  being  employed  on  this  job.  This  is  the  first 
lime  a  dump  conveyance  of  the  Athey  type  has  been  used 
on  a  hydro  construction  job.  The  dump  with  tractor 
tread  has  a  capacity  of  20  tons  and  by  means  of  hydraulic 
jacks  the  entire  load  is  dumped  from  the  open  rear  end 
of  the  hopj)er.  Seven  such  pieces  of  equipment  are  being 
used  on  this  job. 

In  power  house  erection  time  can  be  saved  by  install¬ 
ing  the  cranes  immediately  upon  erection  of  the  steel 
framework  and  then  proceeding  with  the  installation  of 
equipment  and  ])ower  house  building  construction  simul¬ 
taneously.  One  of  the  accompanying  illustrations  of 
Pit  No.  3  power  house  of  the  Pacific  Gas  &  Electric 
Company  shows  the  job  at  just  this  stage  of  construction. 

Use  of  the  Keller  or  slip-form  method  of  pouring 
concrete  in  the  power  house  structure  offers  a  promising 
field  for  speed  and  economy.  This  method  was  used 
recently  by  the  city  of  Los  Angeles  in  the  reconstruction 
of  San  Francisquito  power  house  No.  2.  In  this  form  of 
construction  a  band  of  approximately  4  ft.  is  made  for 
all  of  the  walls.  These  forms  were  jacked  up  by  means 
of  yokes  and  special  jacks  ^  to  f  in.  at  a  time,  the  total 
movement  being  approximately  3  in.  per  hour.  The 
pouring  was  continuous  in  twelve-hour  shifts  and  the 


building  was  poured  to  its  fire  wall  in  nine  days.  To 
make  this  method  of  pouring  successful,  pipe  men, 
conduit  men,  electricians  and  reinforcing  crews  must  all 
be  alert  to  see  that  their  work  proceeds  in  advance  of 
the  concrete  pouring. 

Because  of  the  large  amount  of  hand  work  involved 
in  making  forms  for  the  concrete  in  draft  tubes  for 
large  turbines  to  secure  the  smooth  stream-flow  lines 
essential  for  high  efficiencies,  this  work  proves  costly. 
On  one  job  where  draft  tubes  were  installed  for  three 
33,(XX)-hp.  reaction  turbines  using  the  Moody  spreading 
type  of  draft  tube  steel  liners  were  used  at  a  saving  of 
about  30  per  cent  over  use  of  wooden  forms.  One  of 
the  accompanying  illustrations  shows  the  cone  and  outer 
liner  as  assembled  in  the  shop.  The  cutaway  illustration 
show’s  the  liners  as  installed. 

Other  design  features  and  construction  methods  which 
have  effected  economies  might  be  mentioned,  but  those 
discussed  should  suffice  to  answer  the  question,  "Can 
hydro  costs  be  reduced  ?”  It  is  evident  that  in  the  evolu¬ 
tion  of  hydro-electric  plant  design  certain  economies  may 
be  made,  and  that  by  proper  planning  and  execution  of 
the  work  an  economical  development  will  result,  but  it  is 
also  quite  obvious  that  no  revolutionary  or  radical 
changes  in  the  latest  practice  as  discussed  herein  may  be 
hoped  for. 
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ultimate  installation  of  eight  100,000- 
kva.  units  at  Long  Beach.  Thi.s 
means  a  great  saving  as  compared 
with  rei)lacing  many  of  the  present 
breakers.  Moreover,  system  stability 
will  he  improved  greatly,  due  to  re¬ 
duction  of  ground  fault  currents. 

Insulating  transformer  neutrals 
for  full  line  voltage  to  make  possible 
complete  isolation  of  the  neutral  to 
accomidish  the  same  pur])ose  would 
have  increased  the  cost  of  trans¬ 
formers  by  a|)proximately  3  per  cent 
and  reduced  the  efficiency  by  ap¬ 
proximately  1  per  cent  as  against 
using  the  neutral  reactors. 


Transformer  Neutral  Reactors 
Reduce  Breaker  Duty 


No  reactor 
Neutral  end  of  ■ 
high-tension  mnoUng 
soiic/ly  grounded 

First  and  Second  220-Kv.  Transformer  Banks  at  Long  Beach  Steam  Plant 

The  first  with  solidly  grounded  neutml  and  the  seeond 
with  neutral  reactor  to  limit  ground  fault  currents. 


Neutral  end  of  high-tension 
windings  insulated  for  75  kv 
and  grounded  through  reacts 


\Neutral  reactor 


Cranes  Reduce 
Manhole  Costs 

installed  for  the  second  100,000-kva. 

the  unit  at  Long  Beach  impedance  of  the  /^Xl^  of  the  Greater  Xew  N'ork 
neutral  reactor  is  of  such  a  value  that  ctanitanies  has  cut  manhole  cap- 

are  ground  current  under  normal  system  ital  costs  through  effective  use  of 
conditions  will  be  limited  to  a  low  cranes  from  the  excavation  to  placing 
value  and  ixttential  to  ground  will  not  the  cover  over  the  finished  installa- 
an  exceed  the  73  kv.  for  which  the  tion.  'I'hree  Universal  cranes  dig  the 
neutral  end  of  transformer  windings  holes  and  load  excavated  earth  into 
is  insulated.  trucks.  Three  Load  Master  cranes 

By  starting  now  and  continuing  ( 3.00()  lb.)  jHill  sheeting,  lift  stone 
this  practice  the  interruiiting  capacity  and  castings  and  lower  transformers, 
of  present  breakers  at  Long  lieach  as  .\u  estimate  was  made  before  the  pur- 
well  as  those  at  nearby  220-kv.  sub-  chase  and  this  showed  a  significant 
stations  will  be  sufficiently  high  to  saving.  The  experience  gained  with 


SINCE  records  of  220-kv.  flash 
overs  on  the  system  of 
Southern  California  Edison  Com 
pany  show  that  practically  all 
ground  faults,  limitation  of  fault  cur¬ 
rents  through  transformer  neutrals 
is  of  primary  importance.  With 
ultimate  of  eight  lC)0,000-kva.  units 
at  the  Long  Beach  steam  plant  it  was 
evident  that  if  transformer  neutrals 
were  all  solidly  grounded,  neutral 
fault  currents  at  this  plant,  as  well 
as  at  all  220-kv.  substations  at  the 
receiving  end  of  the  Big  Creek  lines, 
would  reach  such  a  value  as  greatly  handle  ground  fault  currents  with  the  use  show 
to  exceed  the  interrupting  capacity 
of  present  oil  circuit  breakers. 

To  keep  ground  fault  currents 
within  the  limits  of  the  capacity  of 
present  breakers  and  thus  avoid  the 
necessity  of  replacing  them,  it  was 
decided  to  insulate  the  neutral  side 
of  all  future  220-kv.  transformers 
to  such  a  value  that  it  would  be  ]M)s- 
sible  to  keep  ground  currents  within 
safe  limits  by  the  use  of  reactors  in 
transformer  neutrals. 

Pre.sent  220-kv.  transformers  on 
the  Fxlison  sy.stem  are  of  the  single- 
bu.shing  type,  making  necessary  a 
solidly  grounded  neutral.  Use  of 
neutral  reactors  will  make  it  neces¬ 
sary  that  all  future  220-kv.  trans¬ 
formers  be  insulated  for  73  kv.  at 
the  neutral  end  of  the  high-tension 
winding,  this  being  the  maximum 
voltage  above  ground  that  can  be 
reached  by  the  neutral  of  a  220-kv. 
bank  when  operated  on  the  same  bus 
with  a  solidly  grounded  bank  provid¬ 
ing  the  impedance  value  of  the  neutral 
leactor  is  pro})erly  chosen.  Im¬ 
pedance  of  reactors  will  depend  upon 
system  location  and  connections  and 
will  have  to  be  determined  for  each 
transformer  installation.  In  the  case 
of  the  transformer  bank  now  being 


Load  Master 
Crane 


Universal 
10-Ton 
Crane  on 
7|-Ton 
Mack 
Truck 


Utilizing  Space  in  Electrical  Galleries 


cost  for  placing  all  fifteen  trans¬ 
formers  was  only  75  per  cent  of  the 
price  bid  by  a  contractor  to  install  one 
transformer. 

Heavy  ornamental  street  light  stan¬ 
dards  are  also  set  by  means  of  the 
crane. 


IN  ONE  generating  station  of  recent 
construction  where  the  phases  are 
isolated  up  to  the  outgoing  cables 
the  arrangement  shown  is  employed 
to  utilize  most  efficiently  the  space 
in  the  electrical  galleries.  Only  one 
phase  is  shown,  the  other  phases 
being  accommodated  on  different 
levels.  Duplicate  ring  buses  with 
selector  switches  are  used,  hence  the 

A  HYDRAULIC  press  formerly  four  breakers  shown.  The  two  outer 
used  to  force  wheels  on  axles  breakers  are  connected  with  the  same 
lias  been  pressed  into  a  new  useful  bus ;  likewise  the  two  inner  breakers, 
service  by  the  Syracuse  Lighting 

Company.  It  is  being  used  exten-  L  ^ 

initials.  In  erecting  one  substation,  , 

some  400  ends  of  tubing  had  to  be  ^  L;  *L 

flattened  and  drilled  for  bolts.  The 

press  was  used  in  preference  to  the  /WB  ^  * 

slower  heat-and-sledge  metluxl  with  IBb 

a  resulting  saving  of  4.  per  cent  in 

the  labor  item  on  the  station.  It  is  j|H  „ 

also  used  to  press  flat  terminals  onto 

ground  leads,  etc.,  by  slipping  tubing  |Br 

over  the  tinned  end  of  the  flexible  ^ 

conductor  and  then  pressing  flat.  No  ■■■  •  .  ""1^  i: 


Hydraulic  Press  Aids 
Bus  Construction 


Reactor  and  By-Pass  Switch  Operable 
from  Front  of  Cell 


'I'his  section  apjihes  only  to  two 
circuits. 

The  chief  space-saving  feature 
is  the  stacking  of  reactors  and  poten¬ 
tial  transformers  with  their  respec¬ 
tive  fuses  and  disconnects  in  tiers.  It 
may  be  observed  that  the  by-pass 
switches  for  the  reactors  may  bt- 
operated  from  the  fronts  of  the  com- 
jiartments  and  that  all  equipment  and 
circuits  are  readily  accessible.  This 
equipment  is  accommodated  in  a 
cross-section  measuring  52  ft.  4  in. 
wide  by  16  ft.  high. 


Potential  Transformer  with  Fuse 
Above  Partition 


The  pole  shown  in  the  accom¬ 
panying  illustration  was  set  in 
1926  by  the  Scranton  Electric  Com- 
I)any  with  ample  clearance  for  the 
wires.  But  in  August,  1928,  it 
iK'came  necessary  to  adapt  this  pole 
for  joint  use  by  the  telephone  com¬ 
pany.  It  did  not  provide  sufficient 
clearance  for  the  installation  of  the 
telei)hone  cable  and  it  seemed  as  if  a 
new  i)ole,  longer  by  5  or  6  ft.,  would 
have  to  be  set  instead  of  the  .shorter 
|K)le,  with  considerable  expense  for 
this  changeover.  However,  experi- 


Asbestos  Panels 
Speed  Switch  House  Erection 

IX  LOCALITIES  where  external  with  recessed  edges  into  which  the 
appearance  is  of  minor  importance  asbestos  panels  fit  for  watertight  serv- 
the  use  of  asbestos  paneled  switch  ice,  is  shown  in  the  accompanying 
houses  has  made  considerable  head-  illustrations.  The  house  contains  an 
way  in  one  engineering  organization  installation  of  oil  switch  equipment, 
on  account  of  their  speed  of  erection,  current  transformers,  regulating  ap- 
moderate  cost  as  compared  with  con-  paratus,  battery,  etc.,  as  required. 
Crete  or  brick  and  their  fireproof  The  panels  overlap  to  the  extent  of 
(lualities.  The  steel  framing  required  a  few  corrugations  to  insure  weather- 
for  one  such  house,  which  is  pro-  proof  service  and  the  houses  cost  far 
vided  with  a  concrete  floor  and  mat  less  than  concrete  or  brick. 


Fast  Work  on  Pole  Distribution 


■  OPRING,  in  spite  of  its  joyous  It  was  not  practicable  to  send 

O  aspects,  is  not  a  good  time  of  year  trucks  along  the  railroad  and  it  was 
to  undertake  transmission  line  con-  almost  as  impracticable  to  run  them 
struction  on  private  right-of-way.  across  the  fields.  Teams  and  sleds 
Hauling  in  poles  and  towers  with  appeared  to  be  about  the  only  way 
heavy  trucks  and  trailers  over  soft  to  get  the  poles  to  their  locations, 
fields  whose  earth  has  just  been  Instead  of  this  recour.se,  however,  it 
released  from  the  grip  of  frost  is  was  decided  to  try  another  way.  The 
not  an  easy  nor  a  fast  job,  nor  does  poles  were  Archbold-Brady  channel 
it  endear  the  power  company  to  type.  The  87  poles  were  loaded  on 
the  property  owners.  The  Daytoii  six  flat  cars  for  the  6-mile  run  and 
(Ohio)  Power  &  Light  Company  had  a  work  train  was  hired  from  the  rail- 
a  15-mile,  33-kv.,  single-circuit  line  road  for  $165  per  day  to  haul  the 
to  build  and  of  this  about  6  miles  was  loaded  flats  out  on  the  line.  The 
on  private  right-of-way  paralleling  train  stopjied  every  400  ft.  for  a  pole 
the  Baltimore  &  Ohio  Railroad,  says  to  be  skidded  off.  A  gang  of  men 
T.  E.  Bennett,  superintendent  of  line  followed  the  train  an(l  picked  up 
construction.  The  ])ole  locations  each  pole  and  dro]))>ed  it  over  the 
were  about  6  ft.  outside  the  boundary  boundary  fence  exactly  where  it 
cce  with  Williams  |»le  mount  con-  ''''""S  t'";  ^ilroatl  fight-of-way.  should  go. 

struction  led  the  Scranton  Electric 

Company  distribution  dej)artment  to  '  ■  f  1 

believe  that  the  necessary  extra  i  ^  I 

length  for  i)ro]>er  clearance  could  be  ^  -a.  T 

obtained  by  jacking  the  pole  up  out  y  f 

the  ground  supporting 

on  the 

of  such 

besides,  further  ground-line 
decay  was  avoided. 


LmajMumi 


Clamped 
Bus  Connections 

The  time  and  labor  savings  which 
may  he  realized  through  the  use 
of  clamp  connectors  for  high-tension 
buses  as  compared  with  the  older 
type  of  shrink-fit  equipment  are 
illustrated  by  the  recent  experience 
of  the  West  Kootenay  Power  & 
Light  Company  of  British  Columhia 
in  the  assembly  of  5(X)  electrical 
connections. 

It  required  30  minutes  i)er  shrink- 
fit  joint  installation  as  against  ten 
minutes  per  clamp  joint.  Services  of 
three  men  w'ere  neerled  to  complete 
the  former,  while  only  two  were  in¬ 
volved  for  the  latter.  Clamping  was 
also  favored  by  not  requiring  heating 
equipment,  soldering  or  abrasives. 
The  hus  w^as  not,  of  course,  annealed 
and  the  salvage  value  of  the  clamp 
connectors  is  100  per  cent. 

The  quality  of  the  connection 
effected  with  a  shrink  fitting  has 
proved  questionable,  according  to 
B.  Dibner  of  the  Burndy  Engi¬ 
neering  Company,  Inc.,  for  too  rapid 
cooling  of  the  solder,  the  degree  of 


accuracy  of  the  slip  joint  and  degree 
of  annealing,  with  consequent  loss  of 
rigidity,  leave  results  somew'hat  in¬ 
determinate. 

With  clamp  joints  the  degree  of 
tension  of  the  bolting  wrench  offers 
a  direct  indication  of  the  pressure  of 
the  clamp  connector  on  the  bus.  For 
2Cin.  copper  tubing  this  has  been 
established  as  20  tons. 


Front  and  Side  Views  of  Cable-Pulling  Dynamometer  with  Graphic  Meter  Adapted 
to  Make  Damped  Chart  of  Cable  Tension 

Longer  Duct  Runs  Made  Possible 
with  Dynamometer  Control 


A45,000-VOLT  transmission  feeder. 

.consisting  of  three  single-con¬ 
ductor,  2C)0,000-circ.mil,  lead-covered 
cables,  each  approximately  1.8  in. 
in  diameter,  installed  in  one  5-in. 
duct,  was  recently  placed  in  service 
by  the  W'estchester  Lighting  Com¬ 
pany.  As  this  cable  was  to  be 
equipped  with  oil  pressure  reservoirs 
and  the  duct  w’as  practically  in  a 
straight  line  the  manholes  were 
j)laced  at  a  greater  distance  apart, 
which  not  only  reduced  the  number 
of  manholes  and  reservoirs  but  the 
number  of  splices,  in  w’hich  the 
greater  percentage  of  faults  occur 
usually. 

The  maximum  duct  length  in  this 
new  system  was  1,002  ft.  and  before 
the  installation  of  the  cable  some  ex- 
])erimenting  was  done.  To  get  an 
accurate  observation  of  the  stresses 
involved  a  special  recording  cabl6 
pulling  stress  indicator  was  con¬ 
structed  which  is  shown  in  the  ac¬ 
companying  illustrations. 

The  framework  of  this  instrument 
is  similar  to  ones  previously  used,  but 
the  recording  device  as  designed  and 
built  by  the  electric  meter  and  test 
dejiartment  of  this  company  is  be¬ 


lieved  to  be  entirely  new.  It  em¬ 
bodies  a  reconstructed  graphic  meter, 
the  pen  of  which  is  connected  by 
means  of  a.  flexible  cable  to  the  • 
moving  hand,  of  the  dynamometer 
through  bevel  gears  to  give  approx¬ 
imately  ^  in.  per  1,000  lb.  on  the 
stress  scale.  ,  The  graphic  chart  is 
fed  in  a  similar  manner  by  bevel 
gears  and  a  flexible  cable  connected 
to  a  pulley  bearing  on  the  steel¬ 
pulling  cable.  This  is  designed  to 
move  the  chart  1  in."  for  every  20  ft. 
of  cable  passing  through  the  dyna¬ 
mometer. 

Due  to  the  truck  vibration,  it 
was  necessary  to  apply  spring  ten¬ 
sion  to  the  ix?n  to  hold  it  firmly 
against  the  moving  chart.  The  ac- 
com|)anying  chart,  taken  on  the 
1.002-ft.  section,  shows  a  maximum 
stress  of  6, -400  lb.  With  proper 
lubrication  and  careful  feed  of  the 
cable  comparatively  smooth  curves 
are  produced  by  this  device  and  in 
all  cases  gave  assurance  of  the  fact 
that  the  maximum  stress  recom¬ 
mended  by  the  manufacturer  had  not 
been  exceeded.  The  feasibility  of 
such  long  pulls  is  dei^endent,  of 
course,  on  duct  design. 


Chart  Shows  Initial  Pull  of  About  1,500  Lb.  and  Maximum  of  6,400  Lb.  at  Finish 
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Substation  and  Switching 


Future  transformer  bank 


7.  transformer. 


Standardized  66-Kv.  Substation 

Ijinps  dead-ended  on  H-frame,  switchinR  appara¬ 
tus  on  rectangular  structure,  to  which  66-kv.  bus 
is  atta<“hed  ;  transformers  between  this  and  the 
11-kv.  terminal  strm-tnre. 


I  J 

.'nsulateaf 
p/atform-  l-J? 


shown  no  provision  is  made  for  high-tension 
circuit  breakers  or  for  a  switching  bus  for 
the  transformers.  In  case  a  transformer 
fails  the  line  is  killed  and  cut  and  the  trans¬ 
former  rejdaced  by  the  spare. 

Switching  structures  for  three  or  four 
lines  have  also  been  standardized  with  the 
aim  of  simplifying  the  arrangement  and 
minimizing  the  number  of  insulators  and 
disconnects  and  also  minimizing  the  labor 
and  material  on  buses. 

For  15-kv.  substations  of  50  kva.  or  less 
capacity  (two  25s  in  o])cn  delta)  a  .stand¬ 
ardized  steel  |X)le  is  used  as  shown.  This 
same  structure  is  employed  as  a  line  cut-out 
tower  without  transformers. 


EC'0N0\I1F.S  have  l)een  effected  in 
substation  and  switching  structures  by 
tbe  Niagara,  Lockport  &  Ontario 
Power  Company  by  simjdifying  the  ar¬ 
rangement  and  standardizing  on  the  com¬ 
ponent  jiarts.  As  far  as  possible  a  stand¬ 
ard  column  and  beam  are  used  in  the 
rectangular  structures  fgr  66-kv.  and  110- 
kv.  stations.  For  transmission  line  cross¬ 
ings  over  railroads  one  standard  tower  has 
been  develo])ed  which  is  a  composite  of  the 
several  railrtiad  s|K“cifications  to  be  met. 
These  parts  are  either  kept  in  stock  or 
readily  obtained  on  tonnage  bids  from 
structural  steel  <lealers. 

In  the  66-kv.,  6.000-kva.  substation 
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Structures 

Standardized 


Standard  15-Kv.  Steel' 
Pole  Substation 


Suitable  for  total  trans¬ 
former  capacity  not  exceed¬ 
ing  weipht  of  3,000  lb.  Adapt¬ 
able  to  one  «)r  two  lines,  one 
or  two  switches  and  one  or 
two  transformers  as  required 
by  the  three-phase  or  slngie- 
I)hase  situation. 


Legend 

0  Afef  A  aper  siv  *  Aufoya/v«  ctr^ 
^  Orouno!  ^  Choka  < 

Fuse  disconnect  w  Trans  H  V  coifs 
Trans.  L.  V.  coifs 


Concrete  Note 
1:3:5  concrete 
wet!  /rtixeof,  dean 
sand  and  grave! . 
Insulated  platform  , 
0.7  cu.yd. 

Pole  fouijdation  \ 
3. 7  cu.yd. 

Total  concrete  44 cu.yd. 


Standard  33-Kv. 
Switching  Structure 

Suitable  for  three  or  four 
lines.  All  switchiiiK  on  the 
one  rectangular  structure. 
t)ea<l-end  lines  of  smaller 
than  No.  2  B  &  S  copper. 
Larger  conductors  are  dead- 
ended  on  adjacent  line  struc¬ 
ture  and  spans  left  slack. 
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5  OhCclDCSt  negotiated  by  horse-drawn  vehicles. 

^  Sleet  and  high  winds  are  frequent, 

from  21,600  to  30,800  Ib.-ft.  For  A  number  of  the  heavier  built  lines 
about  100  days  in  the  year  many  of  have  already  passed  through  one 
the  county  and  section  line  roads  of  winter  and  on  not  one  of  them  was 
western  Iowa  are  virtually  impassable  there  a  service  failure  caused  by  in¬ 
ability  to  withstand  stormy  weather. 


Aline  more  than  twice  as  strong, 
having  the  same  factor  of  safety, 
with  half  again  the  capacity  and 
costing  one-third  less  for  mainte¬ 
nance  than  previous  construction,  was  to  motor  travel  and  only  with  difficulty 
discovered  to  l)e  ]K)ssible  at  1 1  per 
cent  additional  cost  by  the  low'a 
Public  Service  Company  after  a 
critical  examination  of  its  transmis¬ 
sion  practices,  according  to  G.  A. 

Neal,  vice-])resident  Iowa  Public 
Service  Company,  Sioux  City,  low'a. 

The  tabulation  here  reproduced 
shows  the  develo])ment  of  the  prac¬ 
tice  of  this  company  from  the  initial 
No.  6  conductor  on  25- ft.  poles 
spaced  150  ft.  through  No.  4  wire  on 
30-ft.  poles  at  200  ft.  and  35-ft.  class 
C  poles  at  250  ft.  to  the  final  stand¬ 
ard  of  class  P  i)oles  of  the  latter 
height  and  si)acing. 

The  6.600-volt  line,  co.st  figures  of 
which  are  given,  is  a  common  type 
of  construction  on  the  company’s 
system,  w’hich  serves  175  cities,  towns 
and  hamlets.  So  far  as  the  co.st  in¬ 
crease  of  $89.38  between  tbe  first 
and  fourtb  constructions  is  concerned, 
it  is  more  than  accounted  for  by 
tbe  difference  between  $161.14  and 
$252.30  for  No.  6  and  No.  4  con¬ 
ductors.  This  change  would  have  had 
to  be  made  in  any  event  because  the 
smaller  wire  was  insufficient  for  good 
regulation  on  the  growing  loads  of 
the  system. 

The  figure  of  $8.50  saved  on 
maintenance  i^r  mile  of  line  per 
year  only  feebly  expresses  the  im¬ 
provement  brought  about  by  the  new 
type  of  construction.  This  improve- 


Industrial  Substation  Without  Steel  Framing 


Cost  of  One  Mile  of  6,600-Volt,  Single 

(Right-Of-Way  Cost  Omitted) 

-Phase  Line 

25-Ft.  7-Iii. 

30-Ft.  7-In. 

35-Ftr‘7-In. 

35-Ftr'8-’ln.  ' 

5-Ftr’7-In. 

30-Ft.  7-In. 

35-Ft.  7-In. 

35-Ft.  8-ln. 

Folea 

Poles 

Poles 

Poles 

Poles 

Poles 

Poles 

Poles 

I:0-Ft.  Span 

200-Pt.  Span 

250-Ft.  Span 

250-Ft.  Span 

150-Ft.  Span 

200-Ft.  Span 

250-Ft.  Span 

250-Ft.  Span 

.No 

.  b  Wire 

No.  4  Wire 

No.  4  Wire 

.No.  4  Wire 

No.  6  Wire 

No.  4  Wire 

No.  4  Wire 

No.  4  Wire 

No. 

Cost 

No. 

Cost 

No. 

Cost 

No.  Cost 

No.  Cost 

No.  Cost 

No.  Cost 

Pole* 

Insulators 

Western  red 

7,500-volt  pin.. . 

72  18.00 

58  14  50 

46  11.50 

46  1 1  50 

cedmr 

7,500-volt  strain 

2  1.09 

2  1.09 

2  1.09 

2  1.09 

pin.  butt . 

32 

$240.00 

27  $297.00 

21 

$283.50 

21  $336.00 

Conductors 

I’enetration . 

4 

44.00 

Str.  copper . 

t87l  161. 1411.367  252.  30  tl. 367  252.  30  tl. 367  252  30 

A/nia 

No.  4  soft  solid. . 

t20  3.70 

t22  4.07 

t22  407 

t22  407 

3lx4)x67  in . 

38 

24.05 

29 

18.36 

23 

14.56 

23  14.56 

Sleeves . 

8  0.56 

2  0  20 

2  0.20 

2  0  20 

Fins 

I.abor . 

_  196  00 

....  178.00 

....  165.00 

_  165  00 

Iix9  in.  IxKsust. 

72 

2.88 

58 

2.32 

46 

1.84 

46  1 . 84 

Miscellaneous... 

_  80  00 

_  80  00 

_  80  00 

_  80.00 

Hardware 

|x4)-in.  C.  B. . . 

72 

2.88 

58 

2.32 

46 

1.84 

46  1.84 

Total . 

$800.24 

$873.76 

$837.12 

$889.62 

|x  12-in.  M.  B.. . 

34 

4.08 

25 

3.00 

19 

2.28 

19  2.28 

Relative  capacity. 

ix  lb-in.  M.B. . . 

2 

0.28 

2 

0.28 

2 

0.28 

2  0  28 

per  cent . 

100 

144 

144 

144 

|x  ib-inZ  1).  A. . . 

4 

0.b4 

4 

0.64 

4 

0.64 

4  0.64 

Bending  moment. 

p4-in.  laKB . 

50 

2.00 

6b 

2.64 

54 

2. 16 

54  2.16 

3PH  l>asis . . . . 

8,153 

13,931 

20,473 

20,473 

28-in.  braces. .  .  . 

72 

7.92 

58 

6.38 

46 

5.06 

46  5.06 

Resisting  moment. 

2x2-in.  washers.. 

88 

1.7b 

70 

1.40 

59 

1.18 

59  1.18 

3PH  basis.... 

14,500 

17,800 

21,600 

30,800 

b-in.  pole  shims. 

10 

1.00 

10 

1.00 

10 

1.00 

10  1.00 

Permissible  butt 

3-bolt  clamps . . . 

4 

0.92 

4 

0.92 

4 

0.92 

4  0.92 

rot  to  maintain 

Anchor  rods. . . . 

2 

1.40 

2 

1.40 

2 

1.40 

2  1.40 

F.S.  of  2,  in... 

0.79 

0.39 

0.10 

0.74 

Anchors . 

2 

4.50 

2 

4  50 

2 

4.50 

2  4.50 

Maintenance  per 

A-in*  Kuy  strand 

80  ft.  1 . 44 

80 

ft.  1.44 

100  ft.  1.80 

100  ft.  1.80 

mile  per  year. 

$25.00 

tLb.  $21.00 

$16.50 

$16.50 

Sharp  Bends  in  Leads 
Replace  Choke  Coils 


CHOKE  coils  have  been  elim¬ 
inated  in  25-kv,  circuits  of  the 
W'est  Penn  Power  Company  because 
of  their  questionable  value  and  also 
because  of  troubles  ex|x?rienced  with 
them,  according  to  G.  C.  Pugh,  as¬ 
sistant  ■  substation  design  engineer. 
Instead,  the  incoming  line  passes 
through  a  strain  clamp  and  drops 
directly  to  an  insulator  mounted 
above  the  lightning  arrester.  One  of 
the  bolts  in  the  insulator  clamp  is 


allowed  to  extend  about  6  in.  so  the 
lightning  arrester  disconnect  clamp 
may  be  fastened  to  it.  This,  in¬ 
cidentally,  provides  a  very  simple 
method  of  removing  the  lightning 
arrester  from  service.  A  piece  of 
copper  tubing  runs  back  parallel  to 
the  line  lead  in  V  formation  and 
finally  taps  a  conductor  which  runs 
between  the  line  disconnect  of  the 
oil  circuit  breaker  and  by-pass  dis¬ 
connecting  switch. 

The  sharp  bend  in  the  circuit 
formed  by  this  construction  has  suffi¬ 
cient  impedance  during  surges  to 
choke  back  disturbances  and  allow 
them  to  discharge  through  the 
lightning  arrester  without  incurring 
the  operating  difficulties  experienced 
with  choke  coils.  Furthermore,  it 
costs  less  to  install  and  maintain. 


Dead-End  Tower 
Serves  Several  Duties 

At  a  river  crossing  outside  an 
Eastern  hydro-electric  station 
the  generator  leads  and  control  wir¬ 
ing  are  carried  across  the  stream  to 
an  older  plant  from  which  super¬ 
visory  control  is  exercised.  The 
terminal  tower  structure  illustrated 
dead-ends  the  conductors,  carries  a 
three-phase  bus  set,  lightning  arrester 
taps  and  units,  supports  a  bank  of 


Section  of  Switchboard  and  Control  Wiring 
Ouct  and  Clamp  for  Attaching  Fiber 
Duct  to  Pipe  Supports 


Station  service  transformers  and  pro¬ 
vides  for  ready  connection  to  an  un¬ 
derground  duct  line  leading  from  the 
station.  Only  four  wooden  poles 
were  required  and  a  few  standard 
structural  steel  members  sufficed  to 
provide  cross-bracing,  insulator  sup¬ 
ports  and  pole  top  stiffeners. 

Split  Fiber  Duct 
Expedites 
Control  Wiring 

From  one  and  one-half  to  two 
switchboard  panels  can  be  wired 
in  the  time  formerly  taken  to  wire 
one  on  a  power  system  which  employs 
split  fiber  duct  behind  the  board  in 
place  of  the  former  method  of 
attaching  control  and  instrument  wir¬ 
ing  by  cleats  to  the  backs  of  the 
panels. 

The  fiber  duct  is  split  vertically 
throughout  its  length  and  each  wire 
is  brought  out  to  the  proper  terminal 
])oint  through  a  small  hole  or  slot 
drilled  in  the  duct.  The  ducts  are 
attached  to  the  switchboard  pipe 
supports  by  a  special  clamp  detailed 
in  the  accompanying  drawing.  The 
scheme  renders  the  wiring  remarkably 
accessible  and  leaves  ample  space  at 
the  rear  of  the  panels  for  both  con¬ 
struction  and  maintenance  activities. 
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Heavy-Duty  Fuse  Box  Designed 
from  Standard  Parts 


rear  end.  Nothing  is  carried  on  the 
floor  of  the  truck  except  trans¬ 
formers,  wire,  etc.,  to  he  installed  on 
the  job. 


Line  Arresters 
Eliminated 


IiN  bbEKlNCj  further  economies 
in  substation  design,  engineers 
of  the  Southern  California  Edison 
Company  believe  that  the  number 
of  lightning  arresters  required  can 
greatly  be  reduced  without  sacrific¬ 
ing  .safety,  according  to  F.  H.  Mayer, 
department  of  engineering  design. 
.Southern  California  Edison  Coni- 
])any.  Los  .\ngeles.  Calif.  It  has 


■  Mom  Transformers 
210/66 


Lightning  arresters 


66t(t'  bus 


IN  CONNECTION  with  the  dis-  600-ani]).,  ()CX)-volt  fuse  box  could  be 
tribution  of  600-volt  energy  from  found  among  standard  catalog  ma- 
a  .L0(X)-kva.  industrial  substation  terial  at  the  time.  Asbesto.s-lined 
.serving  the  Robert  Ciair  Company,  boxes  were  assembled  and  standard 
Mt)ntville.  Conn.,  the  engineering  de-  Delta-Star  contact  clips  utilized  from 
|)iirtment  of  the  Connecticut  Power  indoor  disconnecting  switches,  these 
Company  designed  a  600-am]).  fuse  being  mounted  on  standard  low-ten- 
box  to  facilitate  sectionalizing  seven  sion  porcelain  pillars  and  fitted  with 
feeders  at  the  low-tension  bus.  No  cartridge  fuses  of  standard  design. 


Outgoing  66 t<v:  Lines 

Since  Transformers  Are  the  Point  of  Re¬ 
flection,  Lightning  Arresters  Are  Omit¬ 
ted  on  Individual  Lines  and  Installed  as 
Shown 


been  known  for  some  time  that  the 
bus  and  transformers  are  reflecting 
mediums  for  lightning  and  high- 
frequency  disturbances  resulting  in 
to  .S-ton  truck  the  highest  voltages  occurring  at  the 
)ite  of  the  de-  point  of  reflection.  'Phe  fact  that 
lightning  arresters  are  installed  pri¬ 
marily  to  ])rotect  major  equipment 
and  the  fact  that  the  point  of  reflec¬ 
tion  is  at  the  transformers  has  led  to 
a  decision  to  install  arresters  at  this 
point  and  eliminate  all  arresters  on 
lines  at  a  new  220/6f)-kv.  substation 
now  under  construction. 

In  this  ])articular  station  it  is  be¬ 
lieved  that  two  sets  of  arresters  will 
afford  the  same  degree  of  ])rotection 
as  would  fourteen  sets  on  the  indi¬ 
vidual  lines,  thus  resulting  in  a  large 
saving.  W  ith  an  ultimate  of  four 
transformer  banks  and  30  66-kv. 
lines  for  this  station,  this  change  in 
lightning  arrester  policy  will  mean 
a  saving  of  approximately  $90,000. 
Moreover,  elimination  of  line  ar¬ 
resters  has  made  it  practicable  to 
adopt  a  simplified  type  of  ()6-kv.  rack 
similar  to  that  used  by  the  Edison 
conq)auy  for  220  kv..  thus  effecting 
further  large  economies. 
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Smaller  Truck  Does  Better  Job 

MUCH  has  l)een  done  to  make  merly  done  with  a  32- 
line  truck  assembly  compact,  with  solid  tires.  In  sj: 
convenient  and  efficient.  The  New  crease  in  weight  and  length  (3^  ft.) 
N’ork  &  Queens  Electric  Light  &  the  traction  for  heavy  pulling  is  .su- 
Power  Company  has  found  it  possible  i)erior,  largely  because  of  the  slow 
to  make  a  2-  to  3-tou  truck  with  speeds  and  tire  contact  area  available, 
paieumatic  tires,  four-wheel  brakes  The  digging  bars,  jacks  and  center 
and  seven-speed  do  all  that  was  for-  leg  of  derrick  are  carried  under  the 


3  i  -  Ton  Truck 
Matches  5-Ton 
in  Carrying  and 
Pulling  Capacity 


News  of  the  Industry 


3^ 


'3 


N.E.L.A.  Formally  Selects 
San  Francisco 

Convention  of  II  ill  He  Held 

There  in  U’cek  Hey  inning  June  16 — 
Question  of  Mannfoctnrers'  Ex¬ 
hibition  in  .Iheyance 

Ar  A  MEETING  of  the  executive 
committee  of  the  National  Electric 
Light  Association  heltl  in  Chicago  on 
W  ednesday  of  this  week  it  was  voted 
to  hold  the  next  annual  conventitm  of 
the  association  in  San  Erancisco  during 
the  week  beginning  June  16,  1930. 
Whether  or  not  an  exhibition  will  be 
held  in  connection  with  the  convention 
has  not  yet  been  decided,  'i'he  manu¬ 
facturers  are  willing  to  provide  an  ex¬ 
hibition,  and  the  association  is  anxious 
to  have  one  if  suitable  accomtiKKlations 
can  be  obtained.  At  present  considera¬ 
tion  is  being  given  to  the  erection  of  a 
temporary  exhibition  hall  adjacent  to 
the  auditorium  in  San  Francisco’s  civic 
renter.  Final  decision  on  the  matter  was 
left  with  the  officers  of  the  association. 


Southern  California  Edison 
Again  Reduces  Rates 

Kate  reductions  that  will  result  in  a 
saving  to  its  427 .(KK)  customers  ag¬ 
gregating  $1,400,(KK)  a  year  have  been 
announced  by  the  Southern  California 
Edison  Company  with  the  approval  of 
the  California  Railroad  Commission 
and  will  become  effective  November  1. 

In  the  company’s  geographic  districts 
known  as  Alhambra.  Compton,  Ingle¬ 
wood,  Long  Beach.  Monrovia.  Monte- 
l»ello.  Pas.adena,  Redondo,  San  Fernando 
\’alley,  Santa  Monica  and  X'ernon,  in 
which  congested  territory  the  company’s 
local  expenses  per  consumer  are  lowest, 
the  new  maximum  lighting  rate  will  he 
5  cents  per  kilowatt-hour  as  compared 
with  the  present  rate  of  5.6  cents. 

In  the  geographic  districts  known  as 
<  dvina,  Fullerton,  Huntington  Beach, 
•  >jai,  Ontario,  Oxnard,  Pomona.  Red¬ 
lands,  San  Bernardino,  Santa  Ana, 
Santa  Barbara.  Santa  Paula,  Ventura 
and  Whittier,  where  the  local  exjienses 
•ire  somewhat  higher  than  in  the  con¬ 
gested  area  above  mentioned,  the 
in.iximum  lighting  rate  will  be  5.3 
cents  per  kilowatt-hour  as  compared 
ith  the  present  rate  of  5.6  cents. 

In  the  geographic  districts  known  as 
^’«ig  Creek,  Delano,  Hanford.  Lancaster, 
I  indsay.  Porterville.  Tulare  and  Visalia, 
"here  the  local  expenses  per  consumer 
■  re  highest,  the  maximum  lighting  rate 
ill  be  5.6  cents  per  kilowatt-hour  as 
'■"tnpared  with  the  present  rate  of  6 
rents. 

The  growth  of  the  load  supplied  by 
die  Department  of  Water  and  Power  in 


Los  Angeles  has  resulted  in  a  very 
considerable  increase  in  the  energy 
supplied  by  the  company  to  the  depart¬ 
ment.  Accordingly  a  new  schedule  will 
be  made,  effective  Novemlier  1,  which 
will  result  in  a  lower  rate  to  the  city 
for  increases  in  its  u.se  of  energy  from 
the  company.  Consideration  is  also 
being  given  to  modification  of  the  indus¬ 
trial  power  rates  in  the  congested  area, 
and  it  is  expected  that  when  studies  now 
being  made  by  the  engineers  of  the 
Railroad  Commission  and  of  the  com¬ 
pany  are  completed,  probably  about  the 


More  than  625  members  and 
guests  of  the  Illuminating  Faigi- 
neering  Society  registered  for  the 
twenty-third  annual  convention  of  that 
organization,  held  in  Philadelphia  this 
week,  the  largest  number  that  has  ever 
attended  a  meeting  of  that  society. 

An  innovation  in  this  year’s  jirogram 
was  a  pre-convention  session  for  central- 
station  lighting  service  engineers.  At 
this  session  it  was  brought  out  that  elec¬ 
tric  utility  commercial  men  need  nt)t 
feel  that  undue  concentration  will  l)e 
devoted  to  building  up  domestic  busi¬ 
ness  to  the  exclusion  of  other  sales 
activities.  l>ecause  the  illuminating  engi¬ 
neers  are  on  record  to  .see  that  the 
lighting  of  great  buildings,  shops,  fac¬ 
tories  and  highways  is  not  only  kept  up 
with  the  l)est  practices  of  the  day  but 
that  such  structures  are  ade<|uately  wired 
to  meet  the  mandates  of  the  future. 

.\  symposium  based  upon  a  (pjestion- 
naire  submitted  to  seven  utility  com¬ 
panies  gave  an  indication  of  probable 
costs  to  increase  domestic  sales.  .Sev¬ 
eral  organizations  figured  that  10  to  20 
])er  cent  of  an  estimated  increase  in 
revenue  might  be  justifiably  expended 
to  obtain  that  increase. 

In  speaking  of  general  promotional 
lighting  activities  A.  A.  Brainerd.  Phila¬ 
delphia  Electric  Company,  said:  “Since 
the  central  station  receives  the  greatest 
benefit  from  high-fjuality  lighting,  it 
must  be  expected  to  hear  the  lion’s 
share  of  the  expense.  T  believe  that  the 
logical  plan  for  the  most  efficient  light¬ 
ing  service  would  be  to  have  all  inter¬ 
ests  involved  pool  their  lighting  speci¬ 
fication  work  through  the  local  electri¬ 
cal  league  in  such  a  manner  that  the 
central-station  lighting  .service  depart¬ 
ment  will  do  the  major  part  of  the  engi¬ 
neering  work.”  Mr.  Brainerd  also  sug¬ 
gested  that  “in  the  future  we  should 
place  more  effort  on  selling  lighting  as 


first  of  the  year,  .such  a  modificatiun  will 
l)e  put  into  effect. 

In  1927  the  Southern  California 
Edison  Company,  with  the  approval  of 
the  Railroad  Commission,  reduced  the 
ma.ximum  lighting  rates  in  the  belief 
th.it  such  reduction  would  stimulate 
sales  of  electrical  energy  for  household 
puri)o.se.s  and  would  further  reduce  serv¬ 
ice  costs.  It  was  in  the  nature  of  an 
experiment  at  that  time.  Experience 
under  the  reduced  rates  has  proved  that 
the  lower  rates  have  resulted  in  greatly 
increa.sed  use  of  electrical  energy. 


a  complete  system  in  the  sense  that 
ventilating  and  heating  is  a  complete 
system.”  “W’e  need,”  he  said,  “light¬ 
ing  systems  instead  of  installations,  f(Kit- 
candles  in.stead  of  watts.” 

An  entire  session  of  the  convention 
proper  was  devoted  to  “Light’s  Golden 
Jubilee,”  C.  H.  Sharp  acting  as  chair¬ 
man.  H.  P.  Liversidge,  ex-president  of 
the  A.ss»)ciation  of  Edison  Illuminating 
Companies,  presented  the  lamp  commit¬ 
tee’s  report  of  that  organization,  which 
includes  references  and  (|uot:itions  to 
indicate  the  status  of  many  pioneers  in 
lighting  work.  Dr.  Elmer  A.  Si)erry. 
E.  J.  Cattell  of  Philadelphia  and  Repre¬ 
sentative  C.  A.  Eaton  gave  reminiscences 
of  the  inventor  and  paid  tribute  to  him. 

An  analysis  showing  the  relation  of 
light  to  power  in  twenty  industrial 
l)iants  was  offered  by  H.  E.  Cook. 
Detroit  Edison  Company,  at  the  Wed¬ 
nesday  .session.  Mr.  Cook  concluded 
that  “power  installations  are  in  general 
constant  in  capacity,  whereas  lighting 
affords  a  variable  and  hence  an  opp()r- 
tunity  for  additional  revenue  thn>ugh 
the  increase  which  is  procurable' by  in¬ 
creased  efforts  at  saturation  on  the  part 
of  the  serving  utility.” 

Leroy  E.  Kern,  an  architect,  pointed 
out  that  in  any  endeavor  by  utility  or 
fixture  organizations  to  supply  service 
to  architects  in  suggesting  layouts  or 
effects  it  mu.st  be  kept  in  mind  that  any 
free  service  must  be  wholly  without 
concomitant  obligation  upon  the  archi¬ 
tect.  In  this  connection  E.  A.  Brand. 
New  York  Power  &  T.ight  Corporation, 
found  the  natural  answ'er  in  a  lighting 
and  wiring  service  department  to  co¬ 
operate  fully  with  the  architect  and  gen¬ 
eral  contractor  on  every  new  or  re- 
mofleh'ng  project  in  the  territory  served. 
This  department  should  be  non-com¬ 
mercial.  F.  Vogel,  architect,  said  that 
90  per  cent  of  the  cases  in  ffue'ition 


I.  E.  S.  Has  Biggest  Meeting  Yet 

Philadelphia  Convention  Stages  Preliminary  Session  on  Central 
Station  Lighting — Great  Variety  of  Subjects  Ably 
Treated  in  Four  Following  Days 
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could  he  taken  care  of  by  the  prepara¬ 
tion  of  standard  data  and  specifications 
and  suggested  such  a  codification. 

The  possibilities  of  electrical  advertis¬ 
ing  and  a  plan  involving  the  placing  of 
a  sign  manufacturers’  representative  on 
the  utility  pay  roll  were  suggested  by 
C.  R.  Tracy  of  the  Sioux  City  Gas  & 
h'lectric  Company.  A  street-lighting 
plan  for  business  districts  based  upon  in- 
creaserl  valuation  of  property  benefited 
was  discussed  by  \V.  T.  Blackwell, 
Public  Service  Electric  &  Gas  Company. 

At  the  lighting  practice  session  on 
'I'liursday  Cdiarles  J.  Stahl,  Westing- 
hou>e  Electric  &  Manufacturing  Com- 
jiany,  tlescribed  equipment  and  effects 
al  the  Barcelona  international  exhibi¬ 
tion;  I).  \V.  Atwater,  Westinghouse 
company,  offered  suggestions  as  to 
the  design  and  installation  of  light¬ 
ing  demonstrations,  while  other  papers 
covered  theater  lighting.  South  .African 
practices  and  sj)ectacnlar  lighting  for 
the  Canadian  National  Exhibition. 

J.  L.  Stair,  Curtis  Lighting,  Inc., 
talking  at  this  session  of  the  new  light¬ 
ing  art  and  its  i)ermanent  value  in  the 
cumulative  development  of  illumination 
work,  pointed  out  that  the  greatest  dan¬ 
ger  lies  in  the  tendency  on  the  part  of 
mediocre  designers  to  include  factors  of 
glare.  A  sj)ectro-])h()tometer  for  the 
measurement  of  reflection  values  was 
discussed  by  S.  G.  Hibben.  Westing- 
house  company;  M.  Luckiesh  and  F.  K. 
Moss,  National  l^amp  Works,  General 
bdectric  Company,  in  a  paper  entitled 
“A  New  Science  of  Seeing,”  discussed 
individual  physiological  responses. 

Two  sessions  were  devoted  to  the 
consideration  of  daylighting  factors,  de¬ 
signs  and  practices  in  illuminating  engi¬ 
neering  work,  effects  of  ultra-violet 
rafliation  and  the  influence  of  window 
materials,  synthetic  sunlight  and  photo- 
Innifncscence. 

Entertainment  features  included  the 
president’s  reception,  a  visit  to  P.  S.  du 
Pout’s  illuminated  fountain  and  gardens, 
a  banquet  on  Thursday  evening  and  a 
golf  tournament.  Officers  for  the  com¬ 
ing  year  were  announced  as  follows : 
President,  fl.  H.  Magdsick ;  vice-presi¬ 
dents.  W,  F.  Little  and  Julius  Daniels; 
treasurer,  C.  L.  Daw ;  general  secre¬ 
tary.  E.  H.  Hobbie. 

International  Paper  &  Power’s 
Coming  Hydro  Plants 

Testifying  at  Macon.  Ga..  on  Tues¬ 
day  in  a  suit  concerning  the  Interna¬ 
tional  Pajier  &•  Power  Company’s  news¬ 
paper  investments,  from  all  of  which 
the  company  has  withdrawn  or  is 
seeking  to  withdraw.  A.  R.  Graustein. 
the  president,  said  incidentally  that  his 
companv  had  an  undeveloped  project 
by  which  SOO.OOO.OfX)  kw.-hr.  or  6(X).- 
OOO.fXK)  kw.-hr.  a  year  would  lie  gen¬ 
erated  from  additional  hydro-electric 
plants  on  the  Hudson  River  in  New 
York  made  possible  by  several  new 
dams.  Later  statements  from  the 
conqiany’s  office  implied  that  this  plan 
was  still  one  for  the  future,  not  the 
present.  Mr.  Graustein  put  the  output 


from  a  development  his  company  is  now 
lieginning  on  the  Santee  and  Cooper 
Rivers  in  South  Carolina  at  400,0(K),000 
kw.-hr.  He  denied  that  the  Interna¬ 
tional  Paper  &  Power  Company  ami 
New  England  Power  Association  were 
connected  w'ith  any  other  power  group 
by  affiliation  or  interlocking  directorates. 


Dearborn  Program  Simple 

Rc-cuactinciit  of  Scene  in  Menlo  Park 

Laboratory  Ml  )'ears  Ago  with  Edi¬ 
son  as  Chief  Pignre  il'ill  lie  Climax 
— C  elebrations  Elsewhere. 

IMPLICITY  will  mark  the  observ¬ 
ance  of  the  fiftieth  anniversary  of  the 
invention  of  the  electric  lamp  when  it 
culminates  at  Dearborn,  Mich.,  under 
the  direction  of  Henry  Ford  on  October 
21,  Official  announcements  say  that 
members  of  the  party  of  electrical  pio¬ 
neers  and  leaders  specially  invited  In- 
Mr,  Ford  will  be  brought  from  Detroit 
to  Dearborn  on  the  afternoon  of  Octo¬ 
ber  21,  traveling  on  a  30-year-old  train. 
During  the  day  the  Edison  School  and 
Museum  will  lie  visited  along  with  the 
typical  American  village.  A  ban(|uet 
will  l)e  served  to  the  guests  in  the  early 
evening  at  Independence  Hall. 

Following  the  ban(|uet.  the  group  will 
go  to  the  Menlo  Park  laboratory,  where 
the  climax  of  the  celebration  will  occur. 
There,  in  company  with  distinguishe<l 
men  who  were  with  him  in  his  original 
lalK)ratory  and  the  other  guests.  Mr. 
Edison  is  e.xpected  to  reconstruct  the 
lamp  of  half  a  century  ago  and  make 
an  electrical  connection  to  cause  it  to 
light.  A  radio  descrij)tion  of  this  event 
will  l)e  broadcast  to  what  will  doubtless 
be  an  enormous  invisible  audience. 

The  opening  night  of  the  national 
convention  of  the  .American  Legion,  to 
be  held  in  Louisville,  Ky.,  September 
M)  to  October  3,  will  be  dedicated  to 
Edison  and  “Light’s  Golden  jubilee.” 
Plans  are  to  make  it  one  of  the  most 
brilliant  and  colorful  conventions  ever 
held.  More  than  one  hundred  thousand 
visitors,  representing  every  state  in  the 
L'nion  and  twelve  foreign  countries,  are 
expected  to  attend.  Thirty-nine  blocks 
of  the  business  district  of  Louisville  will 
be  decorated,  and  si)ecial  golden  lamps 
will  light  the  district. 

Further  particulars  of  the  program 
arranged  at  Pittsburgh  say  that  it  will 
include  such  features  as  “paths  of  gold” 
along  the  principal  thoroughfares,  pow¬ 
erful  .searchlights  sweeping  the  .sky, 
through  which  blimps  and  airplanes  will 
glide;  floodlights,  cluster  illumination 
and  other  decorative  effects  for  the  prin¬ 
cipal  buildings  in  the  city  and  on  all 
the  river  bridges ;  a  night  parade  of  be¬ 
tween  2.30  and  5(K)  motor-driven  floats 
brilliantly  lighted,  and  a  spectacularly 
illuminated  “pageant  of  progress”  at 
Forl)es  Field,  in  which  3,500  persons 
will  participate. 

Plans  for  co-operation  of  Indianapolis 
citizens  in  celebrating  the  jubilee  from 
October  18  to  21  are  under  way  on  a 
large  scale.  The  Electric  League  of 
Indianapolis  will  have  charge  of  the 
festival. 


Einstein’s  Tribute  to  Edison 

Albert  Einstein,  the  famous  exponent 
of  relativity,  in  a  letter  from  German\ 
to  Edward  L.  Bernays,  pays  the  follow  ¬ 
ing  tribute  (translated)  to  Thomas  A. 
Edison  on  the  occasion  of  “Light's 
Golden  Jubilee,”  directly  addressing  the 
inventor  in  the  second  paragraph : 

“The  future  writer  of  history  will 
ascribe  a  high  significance  to  our  time 
because  of  the  far-reaching  changes  of 
the  conditions  of  life  of  humans  which 
have  carried  them  ahmg  on  the  path  of 
a  tremendous  technical  development. 
I'he  human  and  animal  muscle  was  re¬ 
lieved  by  the  machine;  the  surface  of 
the  planet  was  melted  down  into  eco 
nomic  entity  through  the  completion  of 
means  of  travel  and  transportation  a> 
well  as  of  communication.  Through 
this  <nir  time  has  created  the  pre 
re(|uisites  for  a  political  union  of  man¬ 
kind,  which  development,  httwever,  can 
only  progress  slowly  owing  to  the  back¬ 
wardness  of  human  traditions  and  valu¬ 
ations. 

“Among  the  heroes  of  this  world- 
historical  process,  you,  honored  Herr 
Edison,  occupy  a  prominent  role 
through  having  contributed  a  large 
share  to  make  electric  power  service¬ 
able  to  mankind.  As  one  whose  life  has 
been  made  precious  by  his  work,  accept 
gladly  this  expression  of  thanks  and 
heartfelt  admiratitm.” 


Ford  No  Longer  Interested  In 
Muscle  Shoals 

In  answer  to  an  inquiry  from  Senator 
Heflin  of  .Alabama,  who  sought  to  re¬ 
interest  Henry  Ford  in  Muscle  Shoals, 
the  automobile  manufacturer  instructed 
his  secretary  “to  advise  you  that  we 
have  no  plans  at  this  time  wdiere  the 
power  at  Muscle  Shoals  could  be  util¬ 
ized  and  that  it  would  l)e  beyond  the 
(luestion  for  Mr.  Ford  to  again  make 
an  offer.  He  has  also  .suggested  that  in 
his  opinion  other  interests  are  in  a  bet¬ 
ter  position  to  develop  and  utilize  the 
I)ower.” 


Lackawanna  Orders  Equip¬ 
ment  for  Electrification 

E«|uii)ment  for  the  substations  through 
which  the  Delaware,  Lackaw'anna  & 
Western  Railroad  will  operate  its  com¬ 
ing  electrified  mileage  between  Hoboken 
and  Montclair,  Gladstone  and  Dover  is 
to  be  made  by  the  General  Electric 
C'ompany.  There  will  be  five  substa¬ 
tions.  Two,  at  Bergen  Junction  and 
Newark,  will  receive  electricity  from 
the  Public  Service  Gas  &  Electric  Com¬ 
pany;  one,  at  Summit,  from  the  Jersey 
Central  Power  &  Light  Company,  and 
two.  at  Bernardsville  and  Denville,  from 
the  New'  Jersey'  Power  &  Light. 

The  equipment  will  include  thirteen 
rectifiers  and  an  equal  number  of  tran 
former  banks.  The  current  supplie<I 
will  be  alternating  at  voltages  rangim; 
from  13.000  to  66.0(X)  and  will  be  con¬ 
verted  to  3.000  volts  direct  current. 
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New  York  Ranks  Second  in  Farms  Served 

President  of  Empire  State  Association  Points  to  This  in  Refutation 
of  Governor’s  Statements — Delegates  to  Convention  Enjoy 
Addresses  by  Industry  Leaders  and  Others 


Ample  refutation  of  some  of  the 
statements  recently  made  by  Gov¬ 
ernor  Franklin  D.  Roosevelt  of  New 
\'ork  regarding  the  allegerl  neglect  of 
the  farmers  of  that  state  hy  the  electric 
utilities  was  included  in  the  address  of 
President  C.  S.  Kuffner  at  the  annual 
convention  of  the  Eniiiire  State  Gas  and 
IClectric  Association,  held  at  Upper 
Saranac,  N.  Y.,  on  September  19  and  20. 

■■  This  branch  of  our  business,”  said  Mr. 
Kuffner,  “which  holds  such  tremendous 
possibilities  in  load  building,  has  shown 
very  substantial  progress  in  the  last 
tliree  3'ears.  New  York  State  now 
ranks  second  only  to  California  in  the 
nuinher  of  farms  served  with  electricity.” 

In  order  to  meet  the  problems  in¬ 
volved  in  further  extending  service,  Mr. 
Kuff  ner  pointed  out  the  necessity  of  de¬ 
veloping  more  aggressive  sales  efforts 
and  of  reconstructing  and  modernizing 
rate  structures.  “In  this  matter  of 
rates,”  contended  the  president,  “the 
public  has  certain  rights.  It  is  entitled 
to  rates  that  it  can  understand.  This 
means  the  simplification  of  rate  struc¬ 
tures  and  the  elimination  of  that  vast 
growth  of  schedules  that  has  evolved 
either  out  of  constantly  changing  condi¬ 
tions  in  the  industry  or  out  of  an  at¬ 
tempt  to  patch  uj)  some  purely  local  situ¬ 
ation  with  a  new  rate.” 

Matthew  .S.  Sloan,  president  of  the 
National  Electric  Light  Association, 
also  addressed  the  convention  on  Thurs¬ 
day.  Mr.  Sloan  said :  “There  lies  before 
us  another  opportunity  for  service.  As 
we  have  been  a  basic  element  in  revolu¬ 
tionizing  conditions  in  American  indus¬ 
try,  so  we  must  take  etjual  part  in  revo¬ 
lutionizing  American  homes.  \Ve  of 
the  power  and  light  companies  have 
neither  taken  full  advantage  of  our  op¬ 
portunities  as  business  men  nor  done 
Dur  full  duty  as  agencies  of  public 
>ervice.” 

Other  speakers  on  the  first  day’s  pro¬ 
gram  were  Dean  \V.  E.  Mosher  of  the 
School  of  Citizenship  and  Public  Af¬ 
fairs,  Syracuse  University ;  Earl  White- 
home,  assistant  vice-president  McGraw- 
Hill  Publishing  Company,  and  Albert 
W’.  Whitney,  president  National  Bureau 
of  Casualty  and  Surety  Underwriters. 
Dean  Mosher  viewed  tlie  electric  utili¬ 
ties  as  needing  a  more  positive  and  con¬ 
structive  leadership.  As  a  first  step 
he  advocated  the  establishment  of  an 
industry  code  of  ethics  for  both  op¬ 
erating  and  holding  companies.  Mr. 
W’hitehorne  foresaw  the  need  in  the 
utility  business  of  a  closer  approach 
'o  the  attitude  of  other  businesses  which 
Mlvertise  and  sell,  not  their  factories  or 
gifts  to  humanity,  but  their  products,  in 
lerms  of  the  user’s  interest.  Mr. 
\\  hitney,  whose  topic  was  “Accident 
i’revention  from  an  Executive  Point 
'‘f  View,”  compared  the  old  ideas  of 
>afety  to  an  applique  affixed  after  the 
engineers  and  architects  had  done  their 


jobs,  while  the  newer  attitude  makes 
.safety  a  production  factor. 

In  discussing  the  water-power  de¬ 
velopment  of  New  York  State  at  the 
Friday  .session,  R.  J.  Le  Boeuf,  Jr.,  cited 
decisions  of  the  courts  in  past  years  and 
analyzed  present  political  and  legal  ele¬ 
ments,  concluding  that  in  New  York 
there  is  little  likelihood  of  state  water¬ 
power  development  and  that  private 
enterprise  shoidd  push  ahead.  Naviga¬ 
tion  he  regarded  as  a  secondary  issue, 
from  the  standpoint  of  public  welfare, 
power  develoi)ment  being  the  important 
thing. 

Other  speakers  on  Friday  includerl 
Senator  .Seahury  C.  Mastick,  who  ad¬ 
vocated  a  state  departtnent  of  commerce : 
Oscar  H.  Fogg,  president  American  Gas 
Association,  and  Frieda  Miller,  director 
Bureau  of  Women  in  Industry,  who 
urged  better  appreciation  of  the  woman’s 
viewpoint  as  a  consumer  of  manufac¬ 
tured  products  and  as  a  worker  in  in¬ 
dustry. 

Reports  of  the  year’s  activities  were 
made  hy  the  chairmen  of  the  accident 
prevention,  accounting,  electric  meter, 
public  utility  information,  public  speak¬ 
ing,  women’s,  electric,  commercial  and 
gas  sections. 

Officers  elected  for  the  coming  year 
are :  President.  William  J.  Welch,  presi¬ 
dent  New  York  &  Richmond  Gas  Com¬ 
pany  :  first  vice-president,  John  N.  Car¬ 
lisle.  president  Northern  New  York 
Utilities.  Watertown ;  second  vice-presi¬ 
dent,  F.  W’.  Smith,  vice-president  United 
Electric  Light  &  Power  Company,  New 
York :  treasurer.  H.  O.  Palmer,  vice- 
president  Empire  Gas  &  Electric  Com¬ 
pany.  Geneva. 

Georgia  Power  to  Start  Work 
on  Oconee  River  Dam 

Plans  for  the  immediate  construction 
of  a  hydro-electric  power  plant  on  the 
Oconee  River,  4  miles  north  of  Milledge- 
ville,  Ga.,  have  been  announced  Iw 
Preston  S.  Arkwright,  president  of  the 
Georgia  Power  Company.  The  project, 
which  when  it  is  completed  will  be  one 
of  the  largest  of  its  .sort  in  the  state,  in¬ 
volves  the  construction  of  a  dam  90  ft. 
high  and  with  its  abutments  3,0(K)  ft. 
long  across  the  Oconee  River  at  Fur¬ 
man  Shoals.  A  lake  of  12.(MX)  acres  will 
be  formed,  the  largest  in  Georgia. 

The  plant  will  l)e  equipped  with  two 
30,000-hp.  generators,  which  will  feed 
into  the  existing  network  of  110.000- 
volt  and  44.tX)0-volt  transmission  lines 
in  the  Macon  and  Augusta  divisions  of 
the  company.  Its  capacity  will  l)e  ex¬ 
ceeded  in  Georgia  only  by  the  Tallulah 
Falls  and  Tugalo  developments.  Among 
the  cities  which  will  be  particularly 
benefited  are  Milledgeville,  Eatonton, 
Sparta.  Macon.  Augusta.  Dublin. 
Wrightsville,  Vidalia,  Swainsboro  and 


Statesboro.  In  addition  to  these  com¬ 
munities.  all  .served  by  the  South 
(ieorgia  Power  Company  will  profit. 
Work  will  l)e  started  next  month,  and 
it  is  thought  that  the  plant  will  be  com¬ 
pleted  in  the  summer  of  1931. 


Regulation  Broken  Down, 
Roosevelt  Says 

Governor  of  Xezv  York  Holds  that 

State  Comuiissioiis  No  Longer  Scrt'c 

the  Public  Because  of  Companies’ 

Watered  Stock  and  Overcapitalisation 

“T  AM  fully  convinced  that  the  public 

A  should  handle  the  production  of 
hydro-electric  power  and  possibly  its 
transmis.sion,  but  that  distribution  may 
well  l)e  put  in  the  hands  of  private  enter¬ 
prise  under  contract  to  insure  the  low¬ 
est  p<issible  rates  to  consumers.” 

Reiterating  his  views  on  water  power 
in  these  words.  Governor  Roosevelt  of 
New  York,  interviewed  by  a  New  York 
Times  correspondent  at  Warm  Springs, 
Ga.,  this  week,  went  on  to  assert  that 
"consumers  in  the  Province  of  Ontario 
get  their  electric  current  for  one-third 
to  one-half  the  price  paid  by  consumers 
on  the  .\merican  side  of  the  border,  al¬ 
though  the  Niagara  River  at  Niagara 
Falls  is  the  source  of  hydro-electric 
power  on  l)oth  sides.” 

The  Governor  then  turned  to  the  op¬ 
eration  of  public  service  commissions 
and  the  general  policy  of  regulation  of 
privately  owned  jmblic  utilities,  on 
which,  in  apparent  forgetfulness  that, 
under  the  theory  and  practice  of  such 
regulation,  valuation  for  rate-making 
purposes  has  nothing  to  do  with  cap¬ 
italization,  he  said : 

Under  the  original  theory  a  public  serv¬ 
ice  corporation  desiring  to  operate  in  a 
given  territory  would  go  to  the  Public 
Service  Commission  and  ask  for  approval 
of  the  project,  the  idea  being  that  the  com¬ 
mission  would  protect  the  company  from 
“wildcat”  competition  and  guarantee  a  rea¬ 
sonable  return  on  the  invested  capital  by 
allowing  such  rates  as  would  net  such  a 
return.  That  was  perfectly  right  and 
proper,  for  the  company  in  turn  agreed  to 
give  the  consumers  in  its  territory  the 
benefit  of  such  economies  and  improve¬ 
ments  as  might  be  brought  about  in  the 
service,  by  reducing  rates  accordingly. 

What  has  happened,  however,  generally 
speaking,  is  that  the  capitalization  of  the 
big  public  utility  enterprises  does  not  by 
any  means  represent  the  actual  money  in¬ 
vested  in  the  properties.  As  a  matter  of 
fact,  the  actual  money  investment  is  a 
comparatively  small  part  of  the  capitaliza¬ 
tion.  Nevertheless,  the  corporations  still 
claim  the  right  to  receive  a  reasonable  re¬ 
turn  on  their  total  capitalizations,  which 
include  in  almost  every  instance  great 
quantities  of  watered  stock  representing  no 
actual  cash  investment. 

This  condition  of  overcapitalization  by 
the  issuance  of  watered  stock  has  come 
about  under  the  regulation  of  public  utili¬ 
ties  by  public  service  commissions,  so  that 
the  policy  has  failed  to  maintain  that  de¬ 
gree  of  protection  for  the  public  which  was 
contemplated  at  the  outset.  It  appears  to 
me  that  the  policy  of  public  service  com¬ 
mission  regulation  has  broken  down  and 
proved  itself  ineffectual  for  the  purposes 
originally  intended. 
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Purchases  and  Mergers 

rortland  Electric  Potver  Company  to  Co 
to  Public  Utility  Holding  Corpora¬ 
tion.  Controlled  by  Harris-Forbes — 
Many  Lesser  Happenings 

F^KOM  its  Portland  (Ore.)  corre- 
sj)*  indent  the  Electrical  World 
leani'-  that  Franklin  T.  Griffith,  presi¬ 
dent  Portland  Electric  Power  Company, 
has  confirmed  without  comment  the  an¬ 
nouncement  ma<le  in  New  York  as  com- 
iii}^  from  F.  .S.  Burroughs,  president  of 
the  Public  Utility  Holding  Corporation 
of  America — newly  organized  in  New 
)'ork  ('ity  hy  the  Harris-Forhes  hank¬ 
ing  interests  and  associates — of  an 
agreement  between  that  corporation  and 
the  E.  W.  Clark  interests  of  Philadel¬ 
phia  hy  which  the  latter’s  hoklings  in 
the  Portland  company  will  pass  to  the 
Ptddic  Utility  Holding  Corporation. 

'I  his  means  that  Harris-Forhes  will  con¬ 
trol  this  important  Pacific  Coast  com¬ 
pany  and  lends  plausibility  to  the  stories 
that  these  hankers  are  planning  to  build 
uj)  another  great  holding  company  con¬ 
trolling  major  plants  in  the  West  and 
elsewhere.  Mr.  Burroughs  is  familiar 
with  the  Portland  property,  having  once 
been  engineer  for  the  Washington  Pub¬ 
lic  Service  Commission. 

'I'he  Portland  Electric  I’ower  Com¬ 
pany  controls  other  operating  companies 
at  Aurora.  Salem  and  Newberg,  Ore., 
and  serves  a  score  or  more  of  cities  in 
addition  to  Portland.  Its  lines  also  con¬ 
nect  with  those  of  other  large  compa¬ 
nies  in  Oregon,  Washington  and  Cali¬ 
fornia.  Last  year  it  formulated  a  plan 
to  purchase  the  physical  properties  of 
the  Northwestern  Electric  Company,  its 
local  competitor,  and  on  April  9,  1928, 
the  voters  of  Portland  were  asked  to 
sanction  it.  Despite  a  promise  of  lower 
rates,  however,  the  citizens  turned  the 
proposal  down  by  a  ratio  of  more  than 
two  to  one  in  a  vote  embracing  oidy  50 
per  cent  of  the  (jualified  voters. 

( )p|)osition  continues  in  Pennsylvania  to 
the  merger  of  the  Harmony  Electric  Com- 
j>any  and  the  People’s  Power  Company 
with  the  Pennsylvania  Power  Company, 
^  ()ungst(>wn.  Ohio,  and  the  Public  Service 
Cianmission  has  directed  the  purchasing 
company  to  furnish  appraisals  of  the  prop¬ 
erties.  Manufacturers  in  the  territories 
served  allege  that  prices  far  in  excess  of 
fair  values  have  been  paid,  reaching  in 
some  instances,  according  to  W'illiam  A. 
Magee  of  Pittsburgh,  counsel  for  con¬ 
sumers,  four  times  wliat  should  have  been 
paid.  Hearing  was  adjourned  until  October 
9  to  ixTinit  the  Pennsylvania  Power  Com- 
twn.N  to  get  ready  its  answer. 

Public  hearings  on  the  proiH>sed  seventy- 
million-dollar  Indiana  utility  merger,  affect¬ 
ing  gas.  interurban  and  iK)wer  companies 
of  the  state,  will  be  opened  DecemlxT  2  by 
♦he  Public  Service  Commission.  The  pro- 
jH>se‘d  merger  would  affect  utilities  oiK-rat- 
ing  in  approximately  284  cities  and  towns. 
The  utilities  involved,  nearly  all  of  which 
supply  electrical  energy,  are  the  Central 
Indiana  Power  Company.  Indiana  Gas 
Light  Company  of  Noblesville.  Indiana 
hdectric  Corporation.  Terre  Haute.  Indian¬ 
apolis  vS:  Eastern  Traction  Company,  Terre 
Haute  Traction  &  Light  Company,  North¬ 
ern  Indiana  Power  Company,  Wabash  Val¬ 
ley  Electric  Comi)any.  Noblesville  Water  & 
Light  Comjwny,  Colfax  Electric  Company, 


Moran  Electric  Light  &  Power  Comixmy, 
Mulberry  Light  &  Power  Company,  Zions- 
ville  Water  &  Electric  Light  Company, 
Stilesville  Electric  Company,  West  Leb¬ 
anon  Electric  Light,  Heat  &  Power  Com¬ 
pany,  West  Indiana  Utilities  Company  and 
the  Brazil  Electric  Company. 

Members  of  the  Painesville  (Ohio)  City 
Council  having  declared  their  belief  that 
the  municipal  light  plant  is  worth  more 
than  $1,500,000,  a  citizens’  committee  which 
had  circulated  petitions  for  an  initiative 
ordinance  providing  for  the  sale  of  the 
plant  for  not  less  than  $900,000  has  aban¬ 
doned  its  efforts.  The  Cleveland  Electric 
Illuminating  Company  had  signified  its  will¬ 
ingness  to  bid  on  the  basis  last  named, 
and  petitions  had  been  signed  by  more  than 
a  thousand  voters,  about  seven  times  the  re- 
<iuired  number. 

The  Inland  Power  &  Light  Corporation 
of  Chicago,  now  controlling  the  \Iissouri 
Public  Service  Company  and  the  Arkansas- 
Missouri  Power  Company,  has  as’^ed  the 
Missouri  Public  Service  Commission  for 
authority  to  acquire  an  interest  greater 
than  10  per  cent  in  the  Missouri  Edison 
Company  of  Louisiana,  Mo.,  which  oper¬ 
ates  light  and  power  plants  and  distribution 
systems  in  eleven  north  Missouri  towns. 
The  Inland  company  would  buy  2,400 
shares  of  the  Edison  company’s  common 
stock  for  $187.34  a  share.  Towns  served 
by  the  Missouri  Edison  Company  are 
.^nnada,  Ashley,  Bowling  Green,  Clarks¬ 
ville,  Curryville,  Elsberry,  Eolia,  Louisiana, 
Paynesville,  Silex  and  Whiteville. 

A  vote  on  the  question  of  selling  tlie 
municipal  electric  plant  at  Oakley,  Kan., 
to  the  Central  Power  Company  for  $125,- 
(MK)  resulted  in  223  for  and  105  against,  yet 
the  sale  was  defeated  because  a  law  passed 
by  the  last  Legislature  requires  that  51 
fier  cent  of  registered  voters  confirm  such 
sales.  This  made  267  votes  necessary. 

Higginsville,  Mo.,  has  refused  to  enter¬ 
tain  an  offer  of  $235,000  for  its  municipal 
light  and  water  plant  made  by  an  intle- 
pendent  broker  who  had  expected  to  in¬ 
terest  the  Kansas  City  Power  &  Light 
Company  in  the  plant  had  his  overture  been 
successful. 

The  Knightly  Light  &  Power  Company’s 
])Iant  on  Middle  River,  between  Fort  Defi¬ 
ance  and  New  Hope.  Va.,  has  been  sold 
to  unnamed  Chicago  interests  for  $95,000 
cash,  jKiwer  lines  and  all  equipment  in¬ 
cluded.  The  plant  serves  New  Hope,  Fort 
Defiance.  Harrison,  Vernoa,  Piedmont  and 
Mowry  Mill. 

The  Yuba  River  Power  Company  has 
lK‘en  authorized  by  the  California  Railroad 
Commission  to  sell  to  the  Pacific  Gas  & 
Electric  Company  its  Bullard’s  Bar  elec¬ 
tric  properties,  including  dam.  power  house 
and  a  transmission  line,  for  $150,(KK)  in 
cash,  the  purchaser  to  assume  also  out¬ 
standing  bonds  of  the  Yuba  company 
amounting  to  $1,029,000.  The  properties 
are  now  operated  under  lease  hy  the  Pa¬ 
cific  (ias  &  Electric. 

Possibility  of  the  Ontario  Hydro-Electric 
Power  Commission  purchasing  from  the 
I'oshay  interests  their  three  hydro-electric 
plants  in  Bruce  County  is  seen  in  the  pres¬ 
ence  in  Toronto  recently  of  W.  B.  Foshay 
and  a  corps  of  experts  and  accountants  to 
confer  with  the  commission.  It  is  under¬ 
stood  that  an  appraisal  has  been  made  of 
the  Walkerton,  .Southampton  and  Wiarton 
plants  and  that  terms  of  purchase  have  been 
discussed.  Officials  of  the  commission  have 
on  different  (Kcasions  expressed  the  desir¬ 
ability  of  obtaining  these  plants. 

The  Northern  British  Columbia  Power 
CorjMiration  has  purchased  the  Diesel- 
engine  plant  of  the  Dunwell  Mining  Com¬ 
pany  at  .Stewart,  on  the  international 
boundary  of  .Alaska  and  British  Columbia. 


Electrochemists’  Part  in 
Aviation  Discussed 

New  Materials  of  Greater  Strength  am: 
Lighter  Weight  Are  Sought — Hc- 
velopments  in  Electric  Heating  Pre¬ 
sented  Ably  at  Pittsburgh  Meeting 

At  the  opening  session  of  the  fifty- 
sixth  annual  meeting  of  the  Ameri¬ 
can  Electrochemical  Society,  held  in 
Pittsburgh  September  19,,  20  and  21. 
developments  in  aviation  were  discussed 
from  the  point  of  view  of  better  and 
more  permanent  materials. 

Edward  P.  Warner  said  that  the  use 
of  wood  was  decreasing,  hut  that  about 
96  per  cent  of  the  five  thousand  plane'- 
in  the  United  States  used  wood  for  wing 
struction  even  though  about  3. .500  tons 
of  aluminum  alloy  could  he  used  in  the 
year’s  construction.  He  pointed  out  that 
production  could  follow  only  after  cost 
reductions  and  stressed  the  necessity  of 
lighter  and  stronger  materials.  Rich 
pound  saved  could  be  capitalized  at  from 
$20  to  $40,  in  the  opinion  of  the  speaker. 

Dr.  George  Lewis  pointed  out  that 
corrosion  was  a  big  handicap  to  the  use 
of  metal,  especially  where  salt  spr.ay 
was  encountered.  W.  G.  Harvey  showed 
magnesium  alloy  materials  used  in  air¬ 
craft  work  that  indicated  a  third  saving 
in  weight  over  aluminum  alloy  and  said 
this  material  could  be  cast,  extruded 
or  forged.  It  consists  of  92  per  cent 
magnesium.  7  per  cent  aluminum  and  a 
small  percentage  of  manganese. 

.Several  methods  for  putting  ;i  non- 
corrosive  coating  on  aluminum  were 
suggested.  Dr.  H.  W.  Gillett  thought 
that  the  great  strength,  light  weight  and 
other  desirable  characteristics  of  l>eryl- 
lium  might  make  it  desirable  for  air¬ 
craft,  but  he  stated  the  necessity  for 
further  research  on  this  product. 

V\'.  1’.  Dobson  and  .A.  .S.  L.  Barnes 
suggested  a  use  for  great  amounts  of 
electric  power  in  making  o.xygen  and 
hydrogen  gas.  It  was  pointed  out  that 
the  arc  jirocess  of  nitrogen  fi.xation  was 
being  displaced  in  favor  of  the  synthetic 
ammonia  process.  In  Norway  alone 
12(),(K)()  kw.  of  hydro  power  formerly 
used  in  nitrogen  fixation  is  now  used  to 
prinluce  oxygen  and  hydrogen.  'I'he 
Consolidated  Mining  Company  of  Brit¬ 
ish  Columbia  is  now  to  use  17,000  kw. 
for  this  jnirpose.  Several  other  con¬ 
templated  in.stallations  were  noted.  The 
commercial  demand  for  hydrogen  is 
great,  and  no  doubt  was  felt  that  means 
will  be  found  to  use  the  o.xygen. 

Farley  G.  Clark  advocated  the  em¬ 
ployment  of  the  secondary  power  from 
Muscle  .Shoals  to  make  hydrogen  gas  for 
use  in  a  synthetic  ammonia  plant.  To 
comjiete  with  other  plants  the  primary 
power  would  have  to  be  available  at 
$25  a  kilowatt,  but  with  the  use  of  sec¬ 
ondary  power  he  estimated  that  am¬ 
monia  could  be  delivered  for  $59.23  per 
ton,  assuring  government  costs  for 
capital. 

A  symposium  on  electric  furnaces  for 
melting  and  treating  non-ferrous  metal 
brought  out  the  fact  that  the  electri« 
furnace  of  the  induction  type  is  gaining 
greatly  in  favor  for  brass  melting  am! 
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to  Carrollton,  with  a  66,00U-volt  switch-  meeting  and  so  is  able  to  command  the 
station  at  Shelbyville  and  a  sub-  attendance  as  instructors  of  some  of  the 

■  ■■  ;  best-known  sales  managers  in  the  in- 
ill  run  for  21  miles  from  Mount  dustry.  At  the  recent  meeting  men  of 
ig  to  Salt  Lick  near  Morehead.  this  type  discussed  the  problems  and 

phases  of  salesmanship.  At  the  con¬ 
clusion  of  each  address  the  chairman  of 
the  day  summarized  what  had  been  said 
and  led  the  discussion.  Some  of  the  ad- 
more  than  dresses  were  educational  with  respect  to 
ir  supply  of  the  products  handled,  such  as  electric 
t  Company,  refrigerators,  and  contained  informa- 
s  in  north-  tion  as  to  latest  developments  in  in- 
•ombine  the  vention. 

mipanies  in  When  the  school  was  first  started  lie- 
outheastern  tween  25  and  .50  attended.  M  the 
session  just  closed  1 16  were  registered 
^ight  Com-  and  00  per  cent  were  in  regular  at- 
laysville.  is  tendance.  The  school  is  held  .at  a 
(lie  Service  permanent  camp  in  the  woods  near 
t  y\ugust  7  Crete.  20  miles  from  Lincoln,  remote 
ilities  Com-  from  any  distractions.  Ten  sleeping 
ky  Utilities  tents,  an  “administration  building”  and 
unities,  is  a  a  dining  hall  m.ake  up  the  camp.  Quasi¬ 
military  routine  prevails,  though  there 
is  plenty  of  time  for  rela.xation  and  en¬ 
joyment.  The  commercial  committee  of 
the  Nebraska  Section  is  sponsor  tjor  the 
sch(M)l.  developing  the  programs  .and 
getting  the  spe.akers.  The  fee.  r.anging 
from  $10  to  $14.  includes  meals  .and 
Imlging. 

The  officers  of  the  Middle  West 
Division  of ‘the  N.E.L.A.  have  recom¬ 
mended  to  the  associations  in  Iowa. 
Kansas  and  Missouri  that  similar  sales 
congresses  be  regularly  held  in  e.ach  of 
those  states  in  the  future,  Nebraska 
having  blazed  the  way. 


.an  be  used  for  alloy  .steel  melting  to 
good  advantage.  There  still  exists  a  mg 
dispute  as  to  the  relative  advantages  of  .station  at  Carrollton.  A  33.000-volt  line 
the  arc  and  induction  types  for  finishing  w'" 
operations.  The  arc  gives  a  re<lucing  Sterling 
action  continuously,  while  reducing  and  the  capacity  of  the  Morehead-Salt 
agents  must  be  added  to  induction-fur-  Lick  line  will  be  raised  to  that  voltage, 
nace  charges.  The  work  will  be  completed  early  next 

Robert  W.  Keeney  asserted  that  there  spring.  The  interconnections  will  in¬ 
is  about  15,000  kw.  in  furnace  inst.alla-  cre.ase 
tion  in  this  country  for  non-ferrous 
operation  and  that  3.000  kw.  has  been 
added  this  year.  The  big  field,  he  said, 
is  in  annealing  work  and  in  malleable 
a|)pIic.ations.  'I'hc  gas  industry  is  very 
aggressive  in  this  field  and  the  electric 
furnace  has  stiff  competition.  Improved 
designs  and  the  use  of  gas  atmospheres, 
however,  indicate  a  large  u>c  of  electric 
furn.aces  in  the  future.  A  major  goal 
ill  anne.aling  is  to  get  a  bright  .anneal 
without  the  necessity  for  pickling. 

The  use  of  nitrogen  gas.  Mr.  Keeney 
went  on,  has  aided  this  operation  when 
copper  is  used,  but  much  remains  to  be 
done  to  get  an  entirely  satisfactory 
process.  In  nickel-silver  annealing  gocnl 
results  have  been  had  with  gas-fired 
furnaces  with  gas  as  part  of  the  at¬ 
mosphere.  and  water-seal  electric  fur¬ 
naces  find  competition  difficult.  The 
electric  furnace,  however,  is  gaining 
overwhelming  favor  for  melting  the 
nickel-silver  alloys.  In  the  aluminum 
alloy  field  about  .5.000  kw.  in  furnaces  is 
Used  and  the  gains  are  rapid.  In  the 
entire  non-ferrous  industry  annealing  is 
the  big  problem,  the  spe.aker  asserted, 

;iud  advocates  of  electric  heat  have  far 
to  go  to  answer  the  problem  eco¬ 
nomically. 

In  the  opinion  of  Mr.  Keenan,  a  re¬ 
cent  elevator  type  of  electric  furn.ace 
gives  evidence  of  a  siilendid  field  for 
electric  heat  in  the  malleable  industry, 
rite  time  for  the  cycle  was  30  hours  as 
compared  with  130  to  150  hours  by  the 
old  process.  It  was  also  reported  th.it 
the  “Globar”  type  of  furnace  h.ad  proved 
very  successful  for  forging  furnaces, 
giving  a  temperature  of  2.5()0  deg.  with 
an  average  element  life  of  l.O(M)  hours. 

The  use  of  convection  instead  of  direct 
radiation  in  electric  annealing  furnaces 
vv;is  reported  as  giving  very  satisfactory 
results  in  that  it  produced  a  uniform 
temperature. 

Many  other  technical  papers  ol  in 
terest  were  presented,  and  there  wer* 
visits  to  Pittsburgh  industries,  a  smoker 
and  a  banquet.  About  500  were  in  at 
tendance. 


Nebraska’s  Sales  Conference 
Inspires  Emulation 

The  Nebraska  Section  of  the  N.E.L.A. 
recently  concluded  its  fifth  annual  three- 
day  commercial  school,  at  which  only 
sales  managers,  high-grade  salesmen 
and  representatives  of  jobljers  and  manu¬ 
facturers  are  eligible  for  registration. 
The  fame  of  this  sales  congress  has 
spread  until  nation.ally  it  hohls  .second 
place  only  to  the  Association  Island 


New  Interconnections  Between 
Kentucky  Companies 

.Surveys  are  well  under  waj  ./ir  three 
high-tension  power  lines  aggregating 
114  miles  to  link  the  electric  trans¬ 
mission  .systems  of  the  Kentucky  Utili- 
lH*s  Company  and  the  Kentucky  Power 
iV  Light  Company,  at  an  estimated  cost 
>  1  $507,000.  Construction  will  start  Oc¬ 
tober  1  on  a  66.000-volt  line  from  Lex¬ 
ington  to  Maysville.  a  distance  of  60 
miles,  with  substations  .at  Millersburg 
and  Maysville.  Another  66.000-volt  line 
will  extend  33  miles  from  Shelbvville 


shire  and  Vermont.  The  design 
of  the  d.am  and  generating  st.a- 
tion  is  shown  in  one  view  with 
the  building  complete,  and  by 
opening  the  mo<le1  at  a  central 
joint  the  penstock  .and  power 
house  interior  design  are  re- 
ve.aled. 
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System  Stability  to  Be  Theme 
of  Great  Lakes  Engineers 

Power  system  stability,  the  theme  set 
for  the  general  open  meeting  of  the 
h'ngineering  Section,  Great  Lakes  Divi- 
>ion,  N.E.L.A.,  at  Madison,  Wis.,  on  the 
morning  of  Thursday,  October  24,  will 
he  discussed  by  five  prominent  electrical 
engineers  as  follows: 

"The  General  Stability  Situation,”  Alex 
I).  Bailey,  chairman  Engineering  National 
Section. 

"Power  System  Stability  as  Affected  by 
Hydraulic  Plant  Design,”  Forrest  Nagler, 
hydraulic  engineer  Allis-Chalmers  Manu¬ 
facturing  Company. 

"Power  System  Stability  as  Affected  by 
Steam- Plant  and  Substation  Design,” 
Robert  Treat,  central-station  engineering 
department.  General  Electric  Company. 

"Power  System  Stability  as  Affected  by 
Transmission  System  Design,”  C.  L. 
Fortescue,  consulting  transmission  engi¬ 
neering  Westinghouse  Electric  &  ^^anu- 
facturing  Company. 

“Power  System  Stability  as  Affected  by 
(leneral  System  Characteristics,”  J.  H. 
Foote,  electrical  engineer  Stevens  & 
Wood,  Inc. 

Committee  meetings  and  inspection 
trips  will  fill  the  rest  of  the  time,  with 
a  l)anquet  on  Thursday  evening. 


Height  of  Boulder  Dam  May 
Be  Increased  by  2.^  Feet 

Secretary  of  the  Interior  Wilbur  an¬ 
nounced  this  week  that  the  Reclamation 
Bureau  has  been  instructed  to  study 
plans  of  Boulder  Dam  with  a  view  to 
carrying  it  25  ft.  higher  than  was  first 
planned.  Commissioner  Mead  of  the 
Reclamation  Service  has  been  instructed 
to  give  careful  consideration  to  the  fac¬ 
tors  of  safety,  power,  additional  flood 
control  and  the  possibility  of  prolonging 
the  life  of  the  project  if  the  structure 
reaches  the  additional  height. 

If  the  dam  is  built  25  ft.  higher,  it 
will  be  725  ft.  from  the  bottom  of  the 
foundation  to  the  top  and  550  ft.  above 
the  presetit  water  level  of  the  Colorado 
River.  For  each  additional  foot  on  the 
height  of  the  dam  there  would  be  made 
available  a  minimum  increase  of  150,000 
acre-feet  of  storage  space  and  a  decided 
gain  in  power  capacity.  Mr.  Mead  ex¬ 
pressed  his  belief  that  the  proposal  is 
feasible  and  practical.  Revenue  returns 
from  the  additional  potential  power,  it  is 
expected,  will  take  ample  care  of  the 
increased  cost  of  construction. 


Demonstration  of  “Osiso” 
in  New  York 

A  demonstration  of  “osiso.”  the  in¬ 
strument  lately  developed  by  the  West¬ 
inghouse  Electric  &  Manufacturing 
Company  on  oscillographic  principles, 
was  made  in  New  York  City  last  week 
by  that  company  in  co-operation  with 
the  American  Steel  &  Wire  Company. 
By  this  device  vibrations,  such  as  sound, 
are  converted  into  electrical  impulses 
for  operating  the  oscillographic  element. 


and  the  beam  of  light  reflected  by  the 
oscillograph  mirror  is  spread  out  on 
a  stationary  screen  by  another  mirror 
with  sixteen  sides  which  revolves 
rapidly.  This  permits  the  wave  form 
to  be  studied  in  detail. 

It  was  employed  in  New  York  to 
analyze  musical  tones,  an  ordinary 
microphone  being  placed  near  the  sound¬ 
ing  hoard  of  a  grand  piano.  When  a 
note  was  struck  the  sound  picked  up  by 
the  microphone  was  amplified,  and  the 
resulting  current  was  made  to  operate 
on  an  element  of  the  osiso.  This,  how¬ 
ever,  is  merely  one  out  of  a  multitude  of 
possible  uses  for  the  Westinghouse  in¬ 
strument,  which  is  applicable  to  the 
analysis  of  any  vibrations  which  can  be 
transformed  into  waves.  The  device 
may  be  applied  to  the  study  of  objects 
ranging  from  tbe  steel  wire  used  in 
bridge  construction  to  steel  rails. 


Ten  Thousand  Missouri  Farms 
Now  Have  Electricity 

.Statistics  compiled  by  the  Missouri 
Committee  on  Public  Utility  Informa¬ 
tion  indicate  that  10,285  Mis.souri 
farms  are  now  purchasing  electricity 
from  privately  operated  and  municipal 
power  plants.  The  survey  indicates 
that  4.7  per  cent  of  all  Missouri  farms 
are  now  using  electricity,  1,592  miles 
of  wire  being  employed  in  serving 
them.  In  1924  a  similar  check  showed 
«)nly  2,207  rural  customers  of  electric 
power  plants,  and  in  1926  the  total  had 
l)een  increased  to  3.812. 

Of  the  buyers,  9,208  are  served  by 
22  large  companies,  1,020  by  46  munic¬ 
ipal  plants,  and  57  by  11  small  power 
plants.  'File  largest  number  are  in  the 
vicinity  of  the  larger  cities  such  as  St. 
Louis,  Kansas  City,  Springfield  and 
St.  Joseph. 


Refrigeration  on  the  Farm 
in  South  Dakota 

The  ice  house  on  the  farm,  as  well 
as  the  ice  box,  soon  will  be  replaced 
by  electric  refrigeration  if  results  of 
recent  investigations  by  the  State  Col¬ 
lege  at  Brookings,  S.  D.,  are  accurate 
indications  of  cooling  methods  to  be 
employed  on  thy  farm  of  the  future. 
The  research  work  on  electric  refrig¬ 
eration  was  conducted  on  seventeen 
farms  served  by  the  electric  test  line 
near  Renner,  under  the  supervision  of 
Ralph  L.  Patty,  head  of  the  department 
of  agricultural  engineering. 

As  summarized  in  a  State  College 
experiment  bulletin,  the  results  show 
that  four  home  electric  refrigerators 
used  an  average  of  378  kw.-hr.  of  elec¬ 
tricity  for  one  year,  which  at  3  cents 
a  kilowatt-hour  cost  each  owner  $11.91. 
In  the  three  warmest  summer  months 
each  of  eight  refrigerators  averaged  77 
kw.-hr.  of  electricity  a  month,  at  a  cost 
of  $2.31.  At  the  3- cent  rate  it  cost  the 
Renner  line  patron  $6.57  to  run  his  re¬ 
frigerator  all  winter,  the  report  showed. 


It  was  pointed  out  that  the  average 
temperature  maintained  by  home  elec¬ 
tric  refrigerators  is  42.46  deg.  F.,  or 
approximately  ten  degrees  lower  than 
the  temperature  maintained  in  ice  boxes 
tested.  On  the  whole.  Professor  Patty 
says,  the  cost  figures  on  the  operation 
of  the  electric  refrigerator  compare  fa¬ 
vorably  with  the  cost  of  building  an  ice 
house  and  putting  up  ice. 

Briefer  News 
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PiQUA,  Ohio,  Also  Dallies  with 
Idea  of  City  Plant. — Citizens  of 
Piqua,  Ohio,  are  circulating  petitions 
for  the  erection  of  municipally  owned 
power,  light  and  gas  plants,  prompted, 
it  is  declared,  by  an  announcement  of 
the  Dayton  Power  &  Light  Company 
that  it  will  seek  a  material  increase  in 
the  price  of  gas. 


Puget  Sound  Power  &  Light  Fin¬ 
ishing  New  Transmission  Line. — 
'Fhe  high-tension  transmission  line  be¬ 
ing  erected  by  the  Puget  Sound  Power 
&  Light  Company  from  the  Shutfleton 
plant  at  Renton,  Wash.,  to  Beverly  Park 
substation  will,  it  is  expected,  be  put  in 
operation  during  October.  The  line, 
which  will  be  32  miles  long  and  supply 
26,000  kw.,  will  cost  about  $400,{K)0. 


Two-Part  Domestic  Rate  for  Se- 
dalia.  Mo. — The  City  Light  &  Traction 
Company  of  Sedalia,  Mo.,  has  applied  to 
the  Missouri  Public  Service  Commission 
for  authority  to  file  new  electric  rates 
covering  residence  service.  The  sched¬ 
ule,  which  will  cover  all  domestic  serv¬ 
ices  including  lighting,  cooking,  heating, 
refrigeration  and  power,  is  built  in  two 
parts,  one  a  reservation  or  delivery 
charge,  followed  by  a  meter  rate  sched¬ 
ule  of  several  low  steps. 


Another  Step  in  Highway  Light¬ 
ing  IN  New  York  State. — Plans  to 
light  a  new  and  heavily  traveled  road 
between  Hornell  and  Canisteo,  N.  Y., 
are  under  consideration  by  the  New 
^’ork  Central  Electric  Corporation, 
which  will  first  install  lighting  units 
over  half  the  distance  as  a  trial  of  the 
value  of  such  highway  lighting  and 
then,  if  satisfied,  will  probably  extend 
the  system  and  cover  other  roads  in 
Steuben  County.  Hornell  and  Canisteo 
are  about  12  miles  apart. 


Linn  Creek  “Diehards”  Make 
New  Move.  —  The  village  of  Linn 
Creek,  county  seat  for  Camden  County, 
Mo.,  and  61  taxpayers  have  carried  the 
fight  to  preserve  that  village  into  the 
courts  by  asking  for  an  injunction  to 
prevent  the  construction  of  the  Union 
Electric  Light  &  Power  Company's 
great  hydro-electric  dam  and  power 
plant  at  Bagnell  on  the  Osage  River. 
The  project  is  alleged  to  be  unconstitu- 
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tional  and  the  contract  with  Camden 
County  irregular.  President  Louis  H. 
ICgan  of  the  Union  Electric  Light  & 
I’ower  Company  says  that  his  company 
is  not  trying  to  dodge  any  of  its  obliga¬ 
tions  and  will  pay  all  damages. 


Paris,  Tknn.,  Must  Pay  $82,000 
FOR  Company  Expenditures  in  Re¬ 
captured  City  Plant. — Approximately 
$82,000  has  been  allowed  the  Kentucky- 
'I'ennessee  Light  &  Power  Company  liy 
a  federal  court  for  improvements  it 
made  in  the  power  plant  at  Paris.  Tenn., 
while  that  plant,  recently  recaptureil 
by  the  city,  was  under  lease  to  the  util¬ 
ity.  Much  litigation  has  surrounded  the 
transfer  and  retransfer  of  the  Paris 
plant.  (.See  Electrical  World  for 
February  9,  page  313.) 


Rociie.ster,  Mi.nn.,  Talks  of  Gen¬ 
erating  I’lant  on  the  Zumhro.— 
Whether  Rochester,  Minn.,  can  derive 
sufficient  power  for  municipal  purposes 
from  development  of  the  Zumhro  River  at 
Oronoco  will  be  determined  in  a  survey 
which  has  been  authorized  by  the  City 
Council.  Water  power  has  been  devel¬ 
oped  there  for  many  years,  chielly  for  the 
operation  of  mills.  If  development  is 
decided  upon  after  the  survey,  electricity 
will  be  transmitted  to  Rochester  for  use 
there.  L.  A.  C'owles,  suiierintendent  of 
the  municipal  electric  plant,  believes  the 
Oronoco  site  has  great  potentialities. 


Utica  Rate  Cask  Ends. — The  Utica 
(X.  V.)  Common  Council  voted  on  .Sep¬ 
tember  18  to  discontinue  the  city’s 
action  before  the  Public  Service  Com¬ 
mission  against  the  Utica  Gas  &  Elec¬ 
tric  Company  for  lower  rates  and  to 
accept  the  proposed  reduction  offered 
by  the  company  and  recommended  for 
acce])tance  by  Dr.  F'dward  W.  Bemis, 
the  city’s  expert.  This  probably  ends 
the  long-drawn-out  controversy  noted 
from  time  to  time  in  these  columns.  'I'he 
company  has  filed  with  the  Public  Serv¬ 
ice  Commission  rates  which  will  jiro- 
(luce  an  annual  saving  of  nearly  $247,- 
000,  which  is  almost  $30,(MM)  greater 
than  the  saving  promised.  Residential 
customers  in  Utica  will  save  about  $98.- 
100  and  commercial  small-power  cus¬ 
tomers  about  $110,800.  I'he  remainder 
of  the  aggregate  saving  will  be  dis¬ 
tributed  throughout  the  company’s  ter¬ 
ritory  by  application  of  the  new  com¬ 
mercial  schedule,  the  lower  rate  for 
residential  service  and  elimination  of 
the  delayed-payment  charge. 


Rains  Help  Water  1’owk.r  in  New 
^'oRK. — The  jiower  situation  at  the 
hydro-electric  plants  of  the  New  N'ork 
Power  &  Light  Corporation  has  been 
greatly  imjiroved  as  a  result  of  rains, 
according  to  Otto  .Snyder,  executive 
vice-jiresident  of  the  company.  'I'liis 
rainfall  amounted  to  between  four  and 
five  inches  taken  over  the  entire 
Hudson  and  Mohawk  River  watersheds, 
and  the  system  storage  is  now  .“>5  per 
cent  full  as  compared  with  48  per  cent 
two  or  three  weeks  ago.  Steam  stations 
are  still  generating  at  the  rate  of 


60,000  kw.  to  supply  firm  power  and 
permit  closing  down  the  hydro  stations 
at  night  to  build  up  pondage. 


Lincoln  May  Enlarge  Municipal 
Power  House. — The  water  and  light 
board  of  Lincoln,  Neb.,  has  tentatively 
approved  an  appropriation  aggregating 
$500,000  out  of  the  net  pnx'eeds  of  the 
municipal  lighting  and  water  depart¬ 
ments  for  the  next  five  years  for  addi¬ 
tions  and  betterments,  a  third  to  the 
former  and  the  remainder  to  the  latter 
department.  'I'he  plans  include  installa¬ 
tion  of  a  turbine  and  other  eciuijmient  at 
the  main  lighting  station. 


Large  Generator  Shaft  Manu¬ 
factured  hy  Westini; house. — One  of 
the  largest  shafts  ever  built  was  re¬ 
cently  machined  in  the  shops  of  the 
Westinghouse  Electric  &  Manufac¬ 
turing  Company  at  F'ast  Pittsburgh. 
Pa.  This  shaft  weighs  apjiroximately 
140,000  11).  and  has  a  maximum  fin¬ 
ished  diameter  of  53  in.  with  an  over¬ 
all  length  of  32  ft.  It  was  forged  by 


the  Midvale  Steel  Company  from  an 
octagonal  ingot  approximately  82  in. 
in  (liameter  and  weighing  290,000  lb. 
It  is  designed  to  be  supported  with  the 
rotor  on  two  large  bearings,  30  in. 
in  diameter  by  60  in.  long.  The  shaft 
will  be  used  in  the  rotating  part  of  a 
60,0(X)-kva..  514-r.p.m.  horizontal  gen¬ 
erator  for  use  in  the  test  lalxiratory 
of  the  W'estinghouse  Iflectric  &  Manu¬ 
facturing  Company. 


Campbell  River  Site  Goes  to 
British  C'olumbia  Power  Corpora- 
Tio.v. — Development  of  the  Campbell 
River  power  project,  the  largest  enter¬ 
prise  of  its  kind  on  Vancouver  Island, 
will  be  proceeded  with  under  the  guid¬ 
ance  of  the  British  Columbia  Power 
('orporation,  to  which  the  necessary  cer¬ 
tificate  has  been  granted  by  the  gov¬ 
ernment.  'I'he  company  has  until  Feb¬ 
ruary  28,  1931,  to  file  the  plans  for  the 
development,  over  which  much  rivalry 
has  been  exhibited.  The  new  project 
may  become  the  nucleus  of  a  new  chain 
of  power  plants  in  western  Canada. 


New  75.()00-Kw.  Unit  at  Cahokia 
Plant. — With  the  readiness  for  service 
of  the  new  75.00()-kw.  single-cylinder 
General  Electric  turbo-generator  at  the 
Cahokia  plant  of  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis, 
the  culmination  of  an  eighteen  months’ 
construction  program  is  reached.  The 


unit  is  50  per  cent  larger  than  any 
heretofore  installed  by  that  company. 
It  replaces  a  35.0()0-kw.  generator  less 
than  six  years  old.  which  has  lieen  re¬ 
moved  and  set  up  in  the  company’s  sta¬ 
tion  at  Venice,  Ill.,  a  L950-hp.  boiler 
being  installed  there  to  serve  it.  The 
big  new  machine  at  Cahokia  occupies 
virtually  the  same  space  as  its  prede¬ 
cessor  and  will  take  4.7  per  cent  less 
steam. 


Forest  Fires  Endani;er  Oreg.o.n 
Transmission  Lines.  —  With  forest 
tires  constantly  endangering  transmis¬ 
sion  lines  and  the  extreme  shortage  of 
water  greatly  interfering  with  oper¬ 
ations  in  various  parts  of  the  state, 
some  Oregon  electric  utilities  are  being 
forced  to  carry  on  under  rather  trying 
conditions.  In  the  southern  and  central 
districts  of  the  state  the  California- 
Oregon  Power  Company,  with  the  aid 
of  the  State  Forestry  Department,  is 
keeping  its  power  lines  up  and  overcotn- 
ing  difficulty.  'I'he  Gold  Beach  Elec¬ 
tric  Company  and  the  Mountain  States 


Power  Company,  operating  in  the 
southwestern  section,  are  faced  with 
the  same  condition,  while  lines  of  the 
Pacific  Light  &  Power  C'omi»any  in 
the  Hoo<l  River  National  Forest  area 
are  undergoing  more  or  less  danger. 


Wlsuonsin  Utilities  Wo  .men  Hold 
'I'wo-Day  Conference. — b'mployees  of 
light  and  power  companies  were  well 
represented  among  the  fifteen  or  more 
women  who  took  part  in  a  two-day  con¬ 
ference  at  Milwaukee  on  September  19 
and  20  under  the  auspices  of  the  Wis¬ 
consin  Utilities  Association,  Ruth  C. 
Tarum  of  the  Northern  States  Power 
('ompany  being  chairman.  L'tility  offi¬ 
cials  made  addresses,  which  were  fol¬ 
lowed  by  discussions,  and  there  were 
four-minute  talks  on  opportunities  to 
serve  the  public. 


“Howard”  Substation  of  Ohio 
Power  Company  Nears  Completion. 
— At  Shelby.  Ohio,  a  50,000-kw.  substa¬ 
tion  is  rapidly  nearing  completion  for 
the  Ohio  Power  Company.  This  sub¬ 
station,  known  as  the  “Howard,”  is  con¬ 
nected  with  the  recently  expanded  Philo 
station  of  the  company  by  a  132-kv. 
line  completed  a  few  weeks  ago.  From 
Shelby  this  line  extends  to  Fostoria. 
125  miles  distant  from  Philo.  It  is  also 
connected  through  the  Ohio  Public 
Service  Company's  lines  with  the  Sun- 
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nyside  station  at  Canton.  The  new 
line,  which  is  a  single-circuit  one,  is 
likely  to  be  changed  to  double-circuit 
transmission  in  the  near  future,  having 
l)een  designed  with  that  end  in  view. 


Merger  of  Rocky  Mountain  State 
Utility  Associations  Is  Urged. — 
Consensus  of  opinion  as  brought  out  at 
the  recent  Glenwood  Springs  sessions  of 
the  utility  associations  of  Colorado  and 
Wyoming  indicates  that  a  merger  of  the 
Colorado.  New  Mexico  and  Wyoming 
utility  associations  into  a  combined 
Rocky  Mountain  association  is  immi¬ 
nent.  Such  a  move  has  been  afoot  for 
several  years,  and  a  committee  was 
formed  at  Glenwood  Springs  to  deter¬ 
mine  its  working  possibilities. 


Iowa  Cities  Install  Diesel-Engine 
Plants. — The  Municipal  Utilities  Com¬ 
pany  of  Des  Moines,  which  installs  elec¬ 
tric  generating  plants  for  communities, 
taking  the  earnings  until  the  profits 
amount  to  the  initial  cost  and  then  turn¬ 
ing  over  the  plant  to  the  city,  has  just 
completed  a  Diesel-engine  plant  at 
Clarion,  Iowa,  costing  $160,000.  It  is 
the  second  plant  to  be  completed  in  Iowa 
by  this  company,  one  at  Ennnetshurg 
having  lieen  in  operation  for  nearly  a 
year.  Erection  of  a  plant  at  Sumner. 
Iowa,  will  be  started  when  the  Clarion 
plant  is  put  in  ojieration. 


Large  Steam-Electric  Plant  May 
Be  Built  at  Niagara  Falls. — In  ad¬ 
dition  to  the  75,000-k\v.  turbo-generator 
to  be  added  to  the  Charles  R.  Huntley 
station  of  the  Buffalo  General  Electric 
Company,  a  plan  to  build  a  steam-elec¬ 
tric  plant  of  that  size  at  Niagara  Falls 
is  under  consideration  by  the  Buffalo, 
Niagara  &  Eastern  Power  Corporation, 
according  to  a  publicatiim  issued  by  the 
latter  company.  Increasin?;  power  de¬ 
mands  from  electrochemical  industries 
and  inability  to  divert  further  water 
from  Niagara  Falls  may  force  this  to  be 
done,  although  the  cost  of  the  power 
thus  derived  would,  it  is  stated,  be  al¬ 
most  double  that  of  the  hydro-electricity. 


Opposition  from  Alabama  Power 
Customers  to  Rates  Favored  by 
Commission's  Engineer.  —  A  resolu¬ 
tion  opposing  the  rate  recommendations 
of  I.  F.  McDonnell,  chief  engineer  of 
the  Alabama  Public  Service  Commis¬ 
sion,  was  presented  to  the  commission 
last  week  by  a  committee  representing 
the  Alabama  League  of  Municipalities, 
which  protested  against  any  revision 
which  would  tend  to  increase  the  cost 
of  power  di.strihuted  to  the  municipali¬ 
ties.  Another  protest  came  from  Mobile 
directed  against  Mr.  McDonnell’s  pro¬ 
posed  20  per  cent  differential  on  direct 
current.  The  hearing  was  adjourned. 


Many  Rate  Reductions  in  New 
York  State.  —  Approval  has  been 
granted  by  the  New  York  Public 
.Service  Commission  to  new  rate 
schedules  operating  generally  to  effect 
reductions  to  customers  in  the  territorv 


of  four  important  companies.  New 
schedules  of  the  Rochester  Gas  &  Elec¬ 
tric  Corporation  apply  to  six  townships 
and  various  villages;  of  the  New  York 
Power  &  Light  Corporation,  to  its 
Ballston,  Glens  Falls,  Greenwich, 
Oneida  and  Saratoga  districts;  of  the 
.New  York  Central  Electric  Corporation, 
to  Hammondsport,  Penn  Yan  and 
seventeen  towns,  and  of  the  Lake  On¬ 
tario  Power  Corporation,  to  Sodus, 
Webster  and  five  towns. 


Terms  of  Contract  Between  Day- 
ton  Power  &  Light  and  Ohio  Edison 
Companies. — Accidental  omission  of  a 
very  essential  term  from  the  report 
printed  in  a  recent  issue  of  the  Elec¬ 
trical  World  concerning  the  contract 
for  power  to  be  transmitted  over  the 
transmission  line  to  be  built  from 
Dayton  to  .Springfield,  Ohio,  and  pur¬ 
chased  by  the  Ohio  Edison  Company 
from  the  Dayton  Power  &  Light  Com¬ 
pany  led  to  the  quotation  of  a  price 
obviously  much  too  low.  For  the  first 
three  years  of  interconnectioiv  the  Ohio 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  F'or  latest  list  see  issue  of 
July  C,  patte  46.] 

American  Electric  Railway  Association 
— Atlantic  City,  Sept.  30-Oct.  4.  J.  W. 
Welsh,  292  Madison  Ave.,  New  York. 
Association  of  Electragists  Interna¬ 
tional — New  Ocean  House,  Swamp- 
scott.  Mass.,  Sept.  30-Oct.  3.  L.  W. 
Davis,  420  I.,exington  Ave.,  New 
York. 

National  Safety  Council  —  Stevens 
Hotel,  Chicago,  Sept.  30-Oct.  4. 

W.  H.  Cameron,  108  East  Ohio  St., 
Chicago. 

Wisconsin  Utilities  Association,  Com¬ 
mercial  Section — Rctlaw  Hotel,  Fond 
du  Lac,  Oct.  3  and  4.  John  N. 
('adby,  105  Wells  St.,  Milwaukee. 
National  Electrical  Manufacturers’  As¬ 
sociation — Wardman  Park  Hotel, 

Washington.  Oct.  7-11.  S.  N.  Clark¬ 
son,  420  Lexington  Ave..  New  York. 

American  Society  of  Mechanical  Engi¬ 
neers — National  fuel  meeting,  Belle- 
viic-Stratford  Hotel,  Philadelphia. 
Oct.  7-10.  C.  V.  Rice,  29  West  39th 
St.,  New  York. 

International  As.sociation  of  Electrical 
Inspectors — Southern  Section,  Ansley 
Hotel,  Atlanta,  Oct.  15-17.  R.  L. 
Oatewood,  P.  O.  Box  1743,  Atlanta. 
Kansas  St'ction,  N.E.L.A. — Hutchinson, 
Oct.  17-18.  H.  Lee  Jones,  Kansas 
Gas  &  Electric  Co.,  Wichita,  Kan. 
Public  Utilities  Association  of  West 
Virginia — Charleston,  W.  Va.,  Oct. 

23- 24.  A.  Bll.ss  McCrum,  P.  O.  Box 
1483,  Charleston,  W.  Va. 

Great  Lakes  Division,  N.E.L.A.  — 
Engineering  Section,  Ixirain  Hotel. 
Madi.son,  WLs.,  Oct.  23-26.  L.  F. 
Hickernell,  Stevens  &  Wood,  Jack- 
.son,  Mich. 

American  Engineering  Council — May¬ 
flower  Hotel,  Washington,  Oct. 

24- 25.  L.  W.  Wallace,  26  Jackson 
Place,  Washington,  D.  C. 

North  Central  Division,  N.E.L.A. — Ac¬ 
counting  Section,  Nicollet  Hotel,  Min¬ 
neapolis,  Oct.  28  and  29.  J.  W.  Lap- 
ham,  803  IMymouth  Bldg.,  Min¬ 
neapolis. 

Public  Utilltle.s  Association  of  Virginia 
— Chamberlin-Vanderbilt  Hotel,  Old 
I’oint,  Va.,  Nov.  21  and  22.  A.  B. 
Tunis,  306  Grace  Securities  Bldg., 
Richmond,  Va. 

American  Institute  of  Electrical  Engi¬ 
neers — District  meeting.  Chicago, 
Dec.  2-4.  F.  L.  Hutchinsf)n.  33  West 
39th  St.,  New  York. 


Edison  Company  has  agreed  to  purchase 
energy  aggregating  32, 000, 000-kw. -hr. 
For  this  the  Ohio  Edison  will  pay  a  fixed 
charge  of  $55,000  yearly  and  in  addition 
a  kilowatt-hour  charge  of  6  mills  for  the 
first  500,000  kw.-hr.  a  month  and  5  mills 
for  all  in  excess  of  that  amount.  The 
kilowatt-hour  charge  was  omitted  from 
the  previous  item  as  printed. 


Municipal  Plant  Agitation  in 
Arkansas. — The  City  Council  of  Rus¬ 
sellville,  Ark.,  has  passed  unanimously 
an  ordinance  providing  for  a  bond  issue 
of  $200,000  to  build  a  municipal  light 
and  power  plant.  It  will  probably  be 
submitted  to  the  voters  in  October.  A 
similar  movement  is  under  way  in  Mor- 
rillton.  Ark.,  where  a  special  committee 
of  the  City  Council  has  recommended  a 
city  plant.  The  Arkansas  Power  & 
Light  Company  is  endeavoring  to  show 
both  towns  that  their  contemplated  ac¬ 
tion  would  be  a  mistake. 


Tennessee  Electric  Power  Re¬ 
duces  Rates. — A  voluntary  reduction 
of  from  10  to  20  per  cent  in  electric 
rates  in  Cleveland,  McMinnville,  Lenoir 
City,  Harriman,  Maryville  and  about  a 
hundred  smaller  places  in  middle  and 
cast  Tennessee  served  by  the  Tennessee 
Electric  Power  Company  was  approved 
last  week  by  the  Railroad  and  Public 
Utilities  Commission.  It  will  be  ap¬ 
plicable  to  residence  as  well  as  business 
lighting.  The  new  residential  rate  will 
be  10  cents  per  kilowatt-hour  for  the 
first  50  kw.-hr.  a  month,  7  cents  for  the 
next  50  kw.-hr.  and  5  cents  for  all  the 
excess. 


Dispute  Over  Taxation  of  Duke 
Power  Company  Ended. — After  a  pro¬ 
longed  dispute  the  Duke  Power  Com¬ 
pany  has  paid  $83,413  to  the  tax 
commissioner  of  North  Carolina,  rep- 
re.senting  1  per  cent  of  the  gross  receipts 
of  the  Southern  Power  Company  for 
the  eleven  months  that  that  company 
operated  in  1927  before  the  Duke  Power 
Company  took  it  over.  The  commis¬ 
sioner  admitted  that  the  company  had 
at  least  technical  grounds  on  which  to 
resist  payment,  and  he  has  publicly 
commended  the  company’s  action  in  not 
taking  the  matter  to  the  courts. 


Rural  Electrification  Confer¬ 
ence  AT  Purdue. — On  October  10  to  12 
a  conference  on  rur^l  electrification 
will  be  held  at  Purdue  University. 
Lafayette,  Ind.,  under  the  direction  of 
the  agricultural  experiment  station  of 
the  university  in  co-operation  with  the 
Indiana  Electric  Light  Association. 
This  will  be  the  third  annual  conference 
so  held.  Among  the  participants  from 
the  agricultural  department  of  the  uni¬ 
versity  will  be  Dean  J.  H.  Skinner. 
T.  A.  Coleman.  Profs.  G.  W.  McCuen. 
J.  H.  Hilton,  C.  W.  Carrick,  Miriam 
Rapp.  E.  W.  Lehmann,  F.  D.  Brooks 
and  E.  H.  Parfitt.  Utility  men  taking 


part  will 
chairman 
N.E.L.A.; 


include 
rural 
C.  V. 


Indiana  Electric 


Eugene  Halcomb, 
service  committee. 
Sorensen,  president 
Light  Association ; 
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Arthur  Huntington,  Richard  Boonstra 
and  Douglas  Dow.  Arthur  Shugart, 
Marion,  Ind.,  will  tell  "How  Electricity 
Pays  Its  Way  on  My  Farm,”  and  dis¬ 
cussions  on  rural  merchandising  and  on 
new  and  unusual  uses  of  electricity  on 
the  farm  will  be  held. 

Paying  for  Equipment 
from  Future  Profits 

Legality  of  Such  Contracts  Between  a 
Municipality  and  a  Manufacturing 
Company  to  Be  Passed  Upon  by 
Xebraska  Supreme  Court 

A  CASE  in  which  it  is  sought  to 
upset  a  contract  between  the  mu¬ 
nicipality  of  Sargent,  Neb.,  and  Fair¬ 
banks,  Morse  &  Company  by  which 
efjuipment  to  be  supplied  by  the  latter  to 
the  city  lighting  plant  would  he  paid 
for  out  of  the  future  earnings  of  the 
plant  will  be  heard  by  the  Nebraska 
Supreme  Court  on  October  7,  The 
League  of  Nebraska  Municipalities, 
which  tried  to  get  through  the  Legis¬ 
lature  a  bill  making  such  contracts 
legal  and.  failing  in  this  effort,  ha:' 
maintained  that,  in  the  absence  of  legis¬ 
lative  prohibition,  a  city  government 
has  the  implied  pf)wer  to  make  a  con¬ 
tract  of  this  nature  ( since  it  does  not 
increase  ta.xation  or  the  city  debt),  will 
participate  in  the  trial  as  a  friend  of 
the  court. 

Two  recent  judgments  have  been 
cited  by  Fairbanks,  Morse  &  Company 
in  their  brief.  One  by  the  Iowa  Su¬ 
preme  Court  in  Johnston  vs.  City  of 
Stuart  (226  N.W.  164)  was  abstracted 
on  this  page  on  September  7  (page 
491).  In  the  other,  a  Utah  judgment 
( Barnes  &  Gurney  vs.  Lehi  City  and 
Fairbanks.  Morse  &  Company,  the  Utah 
Light  &  Power  Company  appearing  as 
a  friend  of  the  court),  the  court  said: 

Public  policy  favors  the  freedom  of  con¬ 
tract.  However,  the  restrictions  placed 
upon  municipal  corporations  by  the  debt- 
limit  provision  of  the  constitution  must  he 
upheld.  The  purpose  of  such  provisions  is 
to  serve  as  a  limit  to  taxation  and  as  a 
protection  to  taxpayers.  It  has  now  be¬ 
come  a  well-recognized  principle  of  law 
that  these  constitutional  provisions  do  not 
apply  to  a  case  where  public  property  is 
purchased  or  constructed  and  payment 
therefor  is  to  be  made  exclusively  from  the 
revenues  derived  from  the  property.  In  the 
instant  case  impounding  the  earnings  of  the 
electric  light  and  power  plant  in  a  special 
fund  which  is  expressly  pledged  for  the 
purpose  of  maintaining  the  plant  and  the 
payment  of  the  interest  and  purchase  price 
installments  as  they  accrue  under  the  pro- 
IKised  contract  cast  no  additional  burden  on 
the  taxpayers.  When,  as  here,  a  uniform 
rate  must  be  charged  for  the  product  of  the 
plant,  the  burden  falls  wholly  upon  the  con¬ 
sumers,  who  pay  in  proportion  to  the  bene¬ 
fits  received  by  them.  In  making  the  pur¬ 
chase  the  consumers  act  entirely  upon  their 
own  volition.  They  pay  for  a  product  fur¬ 
nished  them  at  their  own  request  and  which 
is  essential  to  their  comfort  and  conven¬ 
ience.  The  credit  of  the  city  is  not  ex¬ 
tended  nor  is  any  money  derived  from  tax¬ 
ation  or  other  existing  sources  of  revenue 
expended  in  the  purchase  price  or  mainte¬ 
nance  cost  of  the  plant.  We  are  of  the 


opinion  that  by  entering  into  the  proposed 
contract  with  Fairbanks,  Morse  &  Com¬ 
pany,  Lehi  City  will  not  thereby  create  such 
an  indebtedness  as  is  contemplated  and  pro¬ 
hibited  by  the  state  constitution. 

C'^:< 

Commission 

Rulings 

Conditions  Warranting  a  .\1  i’nictuai. 
Plant  to  Extend  Service  Beyond  Local 
Roi'.ndaries. — Authority  has  been  granted 
by  the  New  York  Public  Service  Commis¬ 
sion  to  the  village  of  Boonville  to  build  and 
maintain  electric  light  plants  for  other  than 
municipal  purposes  in  the  towns  of  Leyden. 
Lewis.  .A.va,  Lee  and  Western.  The  com¬ 
mission  said :  “The  village  of  Boonville  has 
owned  and  operated  a  municipal  light  sys¬ 
tem  since  1903  within  the  village.  At  vari¬ 
ous  time  it  has  extended  its  distribution 
lines  outside  of  the  village.  Extensions 
have  all  been  paid  for  out  of  its  earnings. 
There  is  no  outstanding  or  funded  indebted¬ 
ness  except  an  amount  of  less  than  $6,000. 
The  rate  to  consumers  outside  of  the  vil¬ 
lage  is  higher  than  the  village  rates,  and 
this  business  has  been  carried  on  without 
|)rofit  and  no  other  electric  company  ren¬ 
ders  service  in  the  territory  the  petitioner 
is  now  covering.  The  permission  is  granted 
for  the  purpose  of  public  interest  and  for 
the  purpose  of  legalizing  the  service  now 
rendered.” 


CoLORAiM)  Commission  Condemns  I.m- 

I'OSITION  OF  BI'RDENSO.ME  PAYMENTS  ON 

Franchise  Holders. — In  an  ordinance 
granting  a  franchise  to  the  Home  Gas  & 
Fllectric  Company  in  Greeley,  Colo.,  a  tax 
of  1  per  cent  on  gross  earnings  was  im¬ 
posed  as  a  condition.  This  was  in  lieu  of 
pole  and  wire  license  fees,  and  therefore 
the  Public  Utilities  Commission  refused  to 
grant  the  company’s  request  that  it  be  set 
aside,  saying  that  it  must  first  be  shown 
to  be  a  burden  to  the  comjiany’s  customers. 
The  commission,  however,  condemned 
strongly  burdensome  imposts  as  a  condi¬ 
tion  of  granting  franchises,  saying :  “We 
see  no  difference  in  the  principle  between 
giving  free  service  to  a  city  and  the  pay¬ 
ment  of  money  to  a  city  merely  as  a  con¬ 
sideration  for  granting  a  franchise,  because 
in  the  latter  case  the  city  obtains  money 
to  defray  the  municipal  expenses  which 
should  come  from  all  the  taxpayers  and 
not  merely  those  who  are  customers  of 
the  utility.  A  municipality  has  been  given 
by  the  Legislature  certain  powers  respect¬ 
ing  public  utilities,  including  the  power  to 
grant  franchise  rights  in  the  streets.  These 
powers  are  to  be  exercised  for  the  benefit 
of  the  citizens,  the  municipality  acting  as  a 
sort  of  trustee.  Since  the  customers  of 
the  utility  in  the  end  pay  whatever  con¬ 
sideration  the  city  receives  for  issuing  the 
franchise,  the  effect  of  the  requirement  of 
the  payment  of  the  consideration  is  to  force 
the  customers  of  the  utility  to  pay  the  tax¬ 
payers  in  general  for  the  privilege  of  se¬ 
curing  service  of  the  utility.  We  cannot 
see  any  justification  for  the  requirement  of 
such  a  payment.” 


PiTRpo.sK  OK  Mini.mi’.m  C'iiarge. — Peak 
AND  Off-Peak  Service. — Managerial 
Discretio.n. — Dismissing  a  complaint  made 
by  the  Balaban  &  Katz  Corporation,  theater 
operators,  against  the  Commonwealth  Edi¬ 
son  Company,  the  Illinois  Commerce  Com¬ 
mission  made  several  observations  on  the 
points  ill  dispute,  as  follows :  ( 1 )  A  mini¬ 


mum  charge  does  not  purport  to  represent 
in  any  way  the  actual  worth  or  cost  of 
service,  but  is  merely  a  provision  to  en¬ 
able  some  revenue  to  be  obtained  from  a 
customer  who  uses  less  than  his  normal 
consumption,  in  order  to  cover  some  of  the 
fixed  charges  upon  the  utility  plant  held 
in  readiness  for  such  service.  (2)  While 
a  rate  schedule  designed  to  recognize  more 
generally  a  distinction  between  off-peak 
demands  and  peak-period  demands,  making 
a  lower  rate  for  the  former  demands  avail¬ 
able  to  a  larger  group  of  consumers,  might 
have  merit,  it  does  not  follow  that  a  rate 
failing  to  do  so  is  necessarily  discrimina¬ 
tory  or  illegal,  nor  does  it  follow  that  a 
rate  is  discriminatory  because  it  sets  a 
definite  point  or  ratio  of  peak  to  off-peak 
demands,  recognizing  the  distinction  on  one 
side  of  that  point  and  not  recognizing  it 
on  the  other.  (3)  It  is  not  practical  to 
require  that  all  rate  schedules  provide  for 
the  sale  of  electricity  at  a  rate  that  ac¬ 
curately  reflects  the  “unitary  value”  of  that 
energy  in  all  cases.  (4)  The  exact  point 
at  which  a  ratio  is  to  be  fixed  between  off- 
lK'ak-|)eri(xl  demands  and  permissible  peak- 
period  demands,  in  order  to  limit  a  schedule 
to  those  who  are.  in  practical  operation, 
off-peak  customers,  is  a  matter  which  in¬ 
volves  the  exercise  of  managerial  judgment 
and  will  not  be  disturbed  by  the  commis¬ 
sion  unless  the  ratio  fixed  appears  on  the 
record  to  be  unreasonable,  unjust  and  dis¬ 
criminatory. 

Recent  Court 

Decisions 

c/^ _ 

Irrevocable  Rate.s  Disapprovfj). — A 
contract  between  the  city  (4  Baton  Rouge. 
La.,  and  the  Baton  Rouge  Waterworks 
Company  was  held  void  by  the  United 
States  Circuit  Court  in  Louisiana  because 
the  parties  to  it  attempted  to  fix  irrevocable 
rates  by  a  consent  decree  and  thus  avoid 
the  inhibition  of  the  state  constitution, 
which  the  federal  court  held  forbade  such 
rates  and  could  not  be  circumvented.  (30 
Fed.  [2d]  895.)* 


Commission  Mtst  Not  Predicate 
R.ates  on  Possible  Fittcre  Expansion. — 
After  fifteen  months  of  hearings  and 
litigation,  a  permanent  injunction  against 
the  Montana  Public  Service  Commission 
has  been  issued  by  the  United  States  Dis¬ 
trict  Court — three  judges  sitting  in  special 
session  and  reaching  a  unanimous  decision 
— forbidding  the  commission  to  impose 
upon  the  Great  Falls  Gas  Company  a 
schedule  of  rates  for  natural  gas  which  it 
had  ordered  the  company  to  adopt.  The 
court  said :  “The  commission  did  not  de¬ 
termine  rates  which  would  provide  a  fair 
return,  but  rates  which  might  do  so  several 
or  three  to  five  years  in  the  future.  To 
that  end  its  forecast  exceeded  the  plaintiff’s 
16  per  cent  in  the  number  of  patrons  that 
might  be  had  and  52  per  cent  in  the  amount 
of  gas  they  might  buy.”  The  court  in 
effect  held  that  this  evidence  of  a  rate 
schedule  based  on  possible  future  expan¬ 
sion  was  sufficient  to  overrule  the  orde" 
of  the  state  commission.  It  also  said  that 
different  conditions  prevailed  at  Grea‘ 
Falls  from  those  at  Billings,  the  commis¬ 
sion’s  proposed  new  rates  having  been 
made  to  conform  generally  to  those  in  the 
latter  city. 

•The  left-hand  numberB  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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News  About  Men  of  the  Industry 


W’altkr  C.  Lang,  for  several  years 
assistant  controller  of  the  Electric  Bond 
&  Share  Company,  has  been  elected 
controller  of  tlie  company  to  succeed 
Albert  E.  Smith,  who  died  September  1. 

A.  L.  Martin  has  been  appointed 
district  manager  of  the  western  Wyo¬ 
ming  properties  of  the  Mountain  States 
Bower  Company.  This  position  places 
Mr.  Martin  in  charge  of  eight  commu¬ 
nities  with  headquarters  in  the  city  of 
Thermopolis. 

David  Darlington,  formerly  as¬ 
sistant  treasurer  of  the  Xew  York 
I'Mison  Company,  has  joined  the  Jordan 
Advertising  .Abroad,  Inc.,  specialists  in 
the  creation  and  direction  of  foreign 
advertising.  Mr.  Darlington  has  be¬ 
come  a  director  and  has  been  elected 
treasurer  of  the  organization. 

Dr.  a.  C.  Scott,  president  of  the 
Scott  and  White  hospital  at  Temple, 
has  been  elected  a  director  of  tbe  Texas 
Power  &  Light  Company.  Dr.  Scott 
is  a  nationally  known  surgeon  and  in 
addition  has  been  interested  in  many 
civic  and  industrial  developments  in 
Texas. 

JuDGK  Harlan  G.  Pal.mkr,  Holly- 
wen  xl,  Calif.,  newspaper  publisher,  ap¬ 
pointed  by  Mayor  John  C.  Porter  of 
Los  Angeles  to  the  Board  of  Water  and 
Power  Commissioners,  was  elected 
president  of  the  Iniard  when  it  organ¬ 
ized  July  26  for  the  forthcoming  year. 
He  succeeds  John  R.  Richards  as  pres¬ 
ident. 

Waltkr  S.  Wyman,  jiresident  of  the 
New  England  Public  .Service  Company 
and  (he  Central  Maine  Power  Com¬ 
pany.  .Augusta,  Me.,  has  been  elected 
president  of  the  I’nion  Power  Com- 
jiany,  Lewiston.  Me.  The  Union  com¬ 
pany  owns  the  canal  system  in  Lewis¬ 
ton  and  .Xtdnirn  and  controls  head¬ 
waters  on  the  .Androscoggin  River. 

1.  M.  Beatty,  Ossining,  N.  A’^..  assist¬ 
ant  general  manager  of  the  Northern 
Westchester  Lighting  Company  and  the 
Peekskill  Lighting  &  Railroad  Company 
for  the  past  22  years,  was  recently 
appointed  assistant  to  Vice-President 
Stuart  Wilder  of  the  Westchester  Light¬ 
ing  Company,  with  headquarters  in 
Mount  Vernon.  Mr.  Beatty  has  been 
affiliated  with  the  gas  and  electric  in- 
ilustry  in  Westchester  County  for  3.^ 
years.  It  was  in  1806  that  he  entered 
the  employ  of  the  old  Hudson  River  Gas 
&  Electric  Company  as  assistant  to  the 
engineer  in  the  company’s  plant  at 
Tarrytown.  After  devoting  some  time 
to  street  and  commercial  lighting  and 
meter  indexing,  he  undertook  some 
meter  test  work  in  the  electrical  depart¬ 
ment.  He  entered  the  electrical  engi¬ 
neering  department  of  the  Westchestei 
Lighting  Company  in  Mount  Vernon  in 
1002,  and  subseipiently  was  connected 
with  the  Mount  Kisco  office,  later 


removing  to  Tarrytown.  In  1907  he 
was  assigned  to  the  Northern  W'est- 
chester  Lighting  Company  ami  the 
Peekskill  Lighting  &  Railroad  Company 
as  assistant  general  manager. 


7.  A.  Clay  Heads  Rocky 
Mountain  Division 

J.  A.  Clay,  who  was  elected  president 
of  the  Rocky  Mountain  Division  of  the 
National  Electric  Light  Association  at 
the  recent  convention  in  Glenwood 
.Springs.  Colo.,  as  announced  in  the 
September  14  issue  of  the  Electrical 
World,  has  been  general  manager  of  the 
Western  Colorado  Power  Company 
since  its  organization  in  1913.  A  native 
of  California.  .Mr.  Clay  received  his 
engineering  education  at  the  University 
of  California.  He  entered  the  employ 


of  the  Independent  Light  &  Power 
Company.  .San  Francisco,  and  later  en¬ 
gaged  in  electrical  construction  work 
in  the  Northwest  at  Tacoma  and  .Seat¬ 
tle  and  also  as  an  employee  of  the 
Washington  Power  Company.  He  was 
identified  with  the  installation  of  elec¬ 
trical  power  in  the  Coeur  d’Alene  min¬ 
ing  district,  northern  Idaho,  for  three 
years  as  electrical-mechanical  engineer 
for  the  Hecla  .Mining  Company. 

It  was  in  1906  that  .Mr.  Clay  affili¬ 
ated  himself  with  the  present  Western 
Colorado  T’ower  Company,  going  to 
western  Colorado  for  the  Electric  Bond 
&  .Share  Company  as  general  superin¬ 
tendent  of  the  Animas  Power  &  Water 
Company.  On  the  acquisition  of  other 
properties,  these  and  other  companies 
were  merged  into  the  Western  Colorado 
Power  Company,  of  which  Mr.  Clay  is 
general  manager,  with  operating  head- 
(juarters  at  Durango,  Colo. 


John  P.  Newton,  hydraulic  engi¬ 
neer  for  New  York  State,  is  now  in 
.Augusta,  Me.,  to  make  a  survey  of 
the  local  power  situation  and  to  assist 
the  city  in  determining  the  value  of  the 
.Augusta  Canal  in  connection  with  the 


proposed  municipal  hydro-electric  plant. 
Mr.  Newton  has  been  granted  a  leave 
of  absence  of  several  weeks  by  Gov¬ 
ernor  Franklin  D.  Roosevelt  of  New 
York. 

C.  E.  Yacoi.i.  has  been  named  man¬ 
ager  of  the  new  industrial  development 
department  of  the  Penn-Ohio  System. 

Phillip  Gossler.  president  of  the 
Columbia  Gas  &  bdectric  Corporation, 
has  just  returned  from  a  two  months’ 
trip  abroad. 

Henry  L.  Doherty,  presiilent  of  the 
(  ities  .Service  Company  and  an  out¬ 
standing  figure  in  the  public  utility 
field,  ha*;  announced  that  he  is  planning 
to  return  to  business  after  an  absence 
of  nearly  three  years  due  to  illness. 

J.  C.  Boyle,  manager  of  the  Klamath 
division  of  the  California  Oregon 
Power  Company,  has  been  appointed 
to  the  ])osition  of  assistant  general  man¬ 
ager  of  that  utility,  with  headquarters 
in  Medford,  Ore.  H.  P.  Boswortii, 
assistant  secretary  of  the  company,  has 
been  appointed  division  manager  at 
Klamath  to  succeed  Mr,  Boyle. 

R.  C.  Hopkins,  formerly  assistant 
to  the  president  of  the  Virginia  Electric 
&  Power  Company.  Richmond,  Va.,  has 
been  appointed  assistant  manager  of  the 
company  at  Fredericksburg.  A  grad¬ 
uate  electrical  engineer,  Mr.  Hopkins 
has  been  associated  with  Stone  &  Web¬ 
ster.  Inc.,  for  more  than  ten  years  and 
has  been  connected  with  the  Virginia 
utility  in  the  executive  offices  for  the 
past  three  years. 

Howard  .Smith,  general  superinteml- 
ent  of  the  Citizens  Gas  &  Electric  Com¬ 
pany,  Waterloo,  Iowa,  from  1912  to 
1917.  and  since  then  as.sociated  with 
utilities  in  that  section  of  Iowa,  will 
return  to  Waterloo  October  1  as  divi¬ 
sion  manager  for  the  Iowa  Public 
.Service  Company,  succeeding  Ralph  H. 
Garrison,  who  leaves  to  join  the  staff 
of  the  Ihilities  Power  &  Light  Cor¬ 
poration.  Chicago.  Mr.  Smith  for  the 
past  two  years  has  been  division  man¬ 
ager  for  the  Iowa  Public  Service  Com¬ 
pany  in  Cherokee. 

Colonel  Thad  H.  Brown  of  Colum¬ 
bus.  Ohio,  has  been  appointed  chief 
counsel  of  the  Federal  Power  Com¬ 
mission  to  succeed  Major  Lewds  W. 
Call,  who  is  returning  to  the  retired  list 
of  the  army,  from  w'hich  he  had  been 
detailed  to  the  commission.  Colonel 
Brown  was  born  in  Morrow  County, 
Ohio,  and  w\as  graduated  from  Ohio 
Wesleyan  University,  later  receiving 
his  legal  education  at  Ohio  State  Uni¬ 
versity.  He  has  been  practicing  law  in 
Columbus  since  1912.  except  for  the 
period  of  the  w'ar.  Colonel  Brown  was 
chairman  of  the  Ohio  State  Civil 
Service  Commission  in  1920,  1921  and 
1922.  He  resigned  to  become  Secre¬ 
tary  of  State  of  Ohio  and  was  re- 
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fleeted  to  that  office  in  1924.  On  his 
retirement  from  that  office  he  reopened 
his  law  offices, 

Edwin  B.  Kurtz,  for  four  years  head 
of  the  department  of  electrical  engi¬ 
neering  at  the  Oklahoma  Agricultural 
and  Mechanical  College,  has  been  made 
professor  and  head  of  a  similar  depart¬ 
ment  at  the  University  of  Iowa,  suc¬ 
ceeding  Prof.  Arthur  H.  Ford,  who  is 
on  leave  of  absence  because  of  ill 
health.  The  appointment  was  effective 
September  1. 

E.  J.  ScHWANHAUSSER.  for  the  past 
two  years  assistant  manager  of  the  Har¬ 
rison  works  of  the  Worthington  Pump 
&  Machinery  Corporation,  has  been  ap- 
})ointed  manager  of  that  company’s 
Buffalo  works.  Mr.  Schwanhausser 
entered  the  employ  of  the  Worthington 
organization  while  a  student  at  Stevens 
Institute  of  Technology,  during  the 
summers  of  1912,  1913  and  1914,  having 
’oeen  connected  with  the  various  shops 
at  Harrison. 

M.  C.  Kling,  manager  of  the  St. 
Lawrence  Utilities.  Inc.,  Antwerp,  N. 
Y.,  has  severed  his  connection  with 
that  company.  He  has  entered  the 
(ieneral  Electric  School  at  Chicago  for 
a  three  months’  course,  after  which  he 
will  remove  to  Boston,  Mass.  He  is  a 
graduate  of  Purdue  University  and 
was  with  the  St.  Lawrence  organiza¬ 
tion  in  Ogdensburg,  N.  Y.,  for  four 
years  previous  to  his  connection  at  Ant¬ 
werp  a  year  and  a  half  ago. 

Ralph  H.  Garrison,  manager  of  the 
Cedar  Valley  division  of  the  Iowa  Pub¬ 
lic  Service  Company,  with  headquarters 
in  Waterloo,  Iowa,  has  resigned,  effec¬ 
tive  October  1.  Mr.  Garrison  will  join 
the  Utilities  Power  &  Light  Corporation 
with  headquarters  in  Chicago.  The 
Utilities  Power  &  Light  controls  the 
Interstate  Power  and  Central  States 
Power  &  Light  corporations,  serving 
northeastern  Iowa,  Minnesota,  northern 
Nebraska  and  parts  of  North  and  South 
Dakota.  Mr.  Garrison  had  been  associ¬ 
ated  with  the  Iowa  Public  Service  since 
1924,  succeeding  Austin  Burt  as  man¬ 
ager  last  year,  when  Mr.  Burt  resigned. 

Dallas  J.  Frandsen,  formerly  con¬ 
nected  with  the  Edison  Lamp  Works, 
has  joined  the  Public  Service  Company 
of  Oklahoma  in  the  capacity  of  lighting 
specialist.  Mr.  Frand.sen  is  a  graduate 
of  the  College  of  Engineering,  Univer¬ 
sity  of  Colorado.  He  has  broad  experi¬ 
ence  in  the  testing  of  lighting  equip¬ 
ment,  in  preparing  lighting  equipment 
data  on  distribution,  efficiency  and 
lighting  layout  work.  He  will  work 
under  the  direct  supervision  of  J.  A. 
Whitlow,  manager  for  the  Tulsa  district, 
and  will  also  assist  in  any  lighting 
problems  arising  in  any  territory  served 
by  the  company. 

Albert  Vermeer,  secretary  of  the 
American  Commonwealths  Power  Cor¬ 
poration,  Grand  Rapids,  Mich.,  has  Deen 
elected  treasurer  also,  to  succeed  the 
late  Frederick  E.  Web.ster.  Mr.  Ver¬ 
meer  will  occupy  both  positions.  A 
l^ollander  by  birth,  Mr.  Vermeer  re¬ 


moved  to  America  with  his  parents  in 
1907,  establishing  residence  at  Grand 
Rapids.  In  1922  he  became  secretary 
to  Frank  T.  Hulswit,  who  was  then 
president  of  the  United  Light  &  Power 
Company.  When  Mr.  Hulswit  left  the 
United  organization  to  become  president 
of  American  Commonwealths  Power, 
Mr.  Vermeer  also  transferred  his  in¬ 
terests,  and  in  1927  was  elected  secretary 
of  that  company, 

Louis  S.  Leavitt,  manager  of  the 
Lowell  Electric  Light  Corporation,  has 
been  elected  a  director  of  the  Lowell 
Chamber  of  Commerce.  He  is  succeed¬ 
ing  Leon  E.  Seekins,  formerly  manager 
of  the  electric  light  company. 


R.  W.  Lamar,  chief  engineer  of  the 
Birmingham  Electric  Company,  Bir¬ 
mingham,  Ala.,  since  1926,  has  resigpied 
to  become  assistant  general  manager  of 
the  Knoxville  Power  &  Light  Company. 
Knoxville,  Tenn.  A  graduate  of  Wash¬ 
ington  University.  .St.  Louis,  Mr.  La¬ 
mar  has  had  a  broad  background  of 
engineering  experience  in  various  part^ 
of  the  United  States.  His  connection-^ 
include  the  Washington  Water  Power 
Company,  Spokane:  Electric  Bond  & 
.Share  Company,  New  York ;  Interstate 
f’ublic  Service  Company,  Indianapolis: 
Central  Power  Company.  Canton,  Ohio: 
Monongahela  West  Penn  Public  Ser¬ 
vice  Company.  Fairmont,  W.  Va.,  and 
J.  G.  White  Management  Corporation. 


Harrv  M .  Edwards 


Harr>'  M.  Edvvard>,  wbo^e 
death  was  announced  in  the 
.September  21  issue  of  the  Elec¬ 
trical  World,  was  for  many 
years  a  prominent  figure  in  the 
electric  light  and  power  industry. 
Within  recent  year>  the  account¬ 
ant  has  come  to  the  foreground 


as  one  of  the  most  important 
constituents  in  the  industry’s 
personnel,  and  Mr.  Edwards  was 
one  of  the  leaders  in  the  move¬ 
ment  which  removed  accounting 
from  an  incidental  in  central- 
station  service  to  one  of  the  most 
essential  branches  of  the  business. 

A  New  Yorker  by  birth,  Mr. 
Edwards  entered  the  public  util¬ 
ity  field  in  1889  as  bookkeeper 
for  the  Manhattan  Electric  Light 
Company  and  its  affiliated  com¬ 
pany,  the  Harlem  Lighting  Com¬ 
pany,  and  within  a  short  period 
was  named  auditor  and  subse¬ 
quently  secretary  and  a  director. 
Later,  following  the  merger  of 
the  Manhattan  and  Harlem  com¬ 
panies  with  the  Edison  Electric 
Illuminating  Company,  he  was 
appointed  auditor  of  the  Edison 
organization,  assuming  in  addi¬ 
tion  the  duties  of  auditor  of  the 
New  York  Gas.  Electric  Light. 
Heat  &  Power  Company  soon 
after  its  organization.  In  1901 
these  companies  were  combined 
to  form  the  New  York  Edison 


Company,  and  Mr.  Edwards,  in 
the  role  of  auditor,  had  charge 
of  the  financial  operations  in¬ 
volved  in  the  merger.  It  was 
toward  the  close  of  1924  that  he 
was  elected  vice-president  in 
charge  of  accounting.  He  was 
vice-president  and  a  director  of 
the  Yonkers  Electric  Light  & 
Power-  Company  and  secretary, 
treasurer  and  a  director  of  the 
Edison  Light  &  Power  Installa¬ 
tion  Company.  He  was  a  mem¬ 
ber  of  the  accounting  advisory 
committee  of  the  system  of  five 
companies  of  which  Matthew  S. 
Sloan  is  president  and  a  member 
of  the  standardization  committee 
of  these  companies.  Mr.  Ed¬ 
wards  was  active  in  the  National 
Electric  Light  Association,  being 
at  the  time  of  his  death  a  mem¬ 
ber  of  the  e.xecutive  committee, 
and  also  in  the  Association  of 
Edison  Illuminating  Companies, 
the  Electrical  League  of  New 
York  and  similar  organizations. 

In  the  industry  Mr.  Edwards 
was  looked  upon  as  a  wise  coun¬ 
selor  and  willing  co-operator. 
He  was  intimately  concerned 
with  the  adoption  of  good  ac¬ 
counting  practices,  the  uniform 
classification  of  accounts  and  the 
development  of  utility  rate  sys¬ 
tems.  His  wide  experience  in  all 
branches  of  the  industry  gave 
him  an  understanding  of  the 
business  that  made  him  an 
extremely  valuable  committee 
worker  and  his  personality  and 
disposition  won  him  friendship 
and  respect  among  a  host  of 
men.  His  death  marks  the  pass¬ 
ing  of  one  more  pioneer  who 
helped  erect  the  structure  that  is 
the  pride  of  electrical  men.  His 
life  and  work  afford  the  highest 
example  of  an  able  utility  execu¬ 
tive  devoted  to  his  business  and 
to  the  service  it  renders. 
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Financial  and  Statistical  News 


I  I"  IS  NO  LONdJ^R  |>o>sil)le  to  speak  of  the  stock  market  as  a 
whole.  It  no  lonj^er  moves  as  a  whole.  'I'he  market  has  become 
so  definitely  selective,  especially  within  the  past  few  weeks,  that 
to  characterize  it  as  a  stronjj  tnarket  or  a  weak  market  is  mcaniiiffless, 
at  least  with  reference  to  a  great  proportion  of  trading  sessions. 

- Maw  of  the  i.kauek.s  this  week  continued  to  make  new  highs, 

while  probably  as  many  stocks  are  at  or  near  their  low  ijoint  for 
the  year. 

- Despite  the  i.iol'idatiox  which  seemed  general  the  first  part 

of  the  week,  there  is  ju'.t  as  much  variation  in  the  market  a^  a  wliole. 
during  a  tyi)ical  trading  sessicjii,  as  there  is  between  a  hull  market 
and  a  bear  market. 


North  American  Offers 
$,t4,(K)0,()0()  in  Rights 

h'or  the  first  time  since  1H21  the 
.North  American  ('ompany  has  made  an 
offering  of  stock  subscription  rights  to 
diareholders.  'Die  new  financing  just 
.iimounced  will  jtrovide  the  company 
with  about  $.s5.(KH),(IO().  which,  ]tresum- 
ably,  is  for  further  e.xpansion  of  oper¬ 
ating  companies. 

I'lider  the  new  offering,  stockholders 
of  reconl  of  October  17  will  receive 
rights  to  subscribe  on  or  before  .No¬ 
vember  l.S.  at  $10(1  a  share,  for  addi¬ 
tional  Cftmmon  stock  in  the  ratio  of  one 
sh.ire  for  each  ten  shares  held.  War¬ 
rants  will  be  mailed  about  (X'tober  24 
and  sub>cri])tions  will  be  accepted  for 
four  shares  only.  Payment  for  the  new 
st<»ck  may  be  made  in  full  on  or  before 
November  l.'i.  or  in  four  installments 
on  or  before  November  15,  1029;  Jan¬ 
uary  2.  .April  1  and  July  1,  1030. 

According  to  Frank  L.  Dame,  presi¬ 
dent.  the  policy  of  the  company  of  jtay- 
ing  dividetids  in  common  stock  at  the 
rate  of  10  per  cent  annually  will  not  be 
changed  as  a  result  of  this  financing. 
•At  a  price  of  168  the  rights  to  purchase 
stock  are  worth  about  $6.20  each  and 
there  are  5.481.841  shares  outstanding. 


General  Gas  Directors 
Sanction  Five-for-One  Split 

Directors  of  the  (leneral  (las  Flec- 
tric  t'orporation  at  ;i  special  meeting 
held  .September  23  voted,  subject  to  the 
apjiroval  of  stockholders,  to  split  the 
class  .A  and  class  M  common  shares  on 
the  basis  of  five  new  for  each  .share 
outstanding. 

Five  of  the  new  class  A  shares  will 
be  exchanged  for  each  |)re.sent  class 
.A  share  and  five  new  class  H  shares 
for  each  class  B  now  issued.  The  new 
class  A  common  shares  will  carry 
priority  dividends  at  the  rate  of  one- 
fjfth  the  amount  of  the  priority  divi¬ 
dends  on  the  present  class  A  shares,  and 
after  payment  of  a  like  amount  on  the 
class  B  common  stock  will  fully  partici¬ 
pate  on  a  per  share  basis  in  additional 
dividends.  It  is  expected  that  the  policy 


of  paying  an  extra  annual  dividend  on 
the  class  A  common  will  be  continued 
after  the  split-up. 


Co.M  MON  wealth  &  SoirniKkN  OuT- 
I’l’T  Advances. — Flectric  output  of  the 
Commonwealth  &  .Southern  Corjmra- 
tion  system  in  .\ugust  was  534,3()7.()O0 


AFUKTllFR  stej)  w.is  taken  this 
week  in  the  recently  announced 
merger  of  b'lectric  Bond  &  .Share  Com- 
|)any  and  Flectric  Investors,  Inc.,  when 
the  directors  of  both  companies  ap¬ 
proved  a  plan  of  exchange  of  stock. 
.Shareholders  will  be  asked  to  ratify 


luconic  of  Parent  Company  Slum’s 
Steady  li.vpansion 


the  basis  at  the  annual  meeting,  Octo¬ 
ber  9. 

The  plan  as  approved  ])rovides  for 
the  acquisition  of  Electric  Inve.stors  by 
Electric  Bond  &  Share  Company  by  an 
e.xchange  of  eight  sliares  of  the  latter 
company’s  common  stock  for  five  shares 


kw,-hr.,  an  increase  of  nearly  9  per  cent 
over  August  of  last  year.  For  the 
eight  months  ended  .August  31,  192*^, 
total  output  was  4,2()7,6()9.(MK)  kw.-hr.. 
an  increase  of  more  than  12  per  cent 
over  the  corresponding  period  of  1928. 
Total  out|)Ut  for  the  vear  ended  .August 
31.  102*;.  exceeded  6.215.()()0,(MJ0  kw.-hr. 


Central  &  South  West  Utilities 
Splits  Stock 

.Stockholders  of  the  Central  &  .South 
West  Utilities  Company  have  increased 
the  authorized  no-par  value  common 
.stock  from  75().()()0  shares  to  3,75().0()0 
shares  and  approved  the  issuance  of 
five  new  shares  for  each  share  held. 
4'he  directors  propose  to  pay  dividends 
on  the  new  or  split  shares  of  common 
stock  in  the  form  of  common  stock  at 
the  annual  rate  of  4  per  cent  of  the 
number  (»f  shares  of  common  stock  held* 


of  1-jlectric  Investors  common.  The 
I)referred  stock  is  to  be  e.xchanged 
share  for  share  or,  as  an  option,  bdectric 
Investors  shareholders  may  receive  $100 
a  share  and  accumulated  dividends  for 
their  preferred  stock.  At  the  market 
close  Sept.  24  eight  shares  of  Idectric 
Bond  &•  Share  common  would  amount 
to  $1,454  and  five  shares  of  the  invest¬ 
ment  trust  stock  around  $1,410,  giving 
the  market  an  opportunity  to  bring  the 
two  somewhat  closer  together  by  ar¬ 
bitrage  operations. 

l^nion  of  these  two  utility  groups 
will  create  one  of  the  world’s  largest 
utility  investment  companies.  As  of 
.\pril  .30,  Electric  Bond  &  Share  owned 
14  per  cent  of  all  clas.ses  of  stock  of 
.American  Power  &  Idght,  21  ])er  cent 
of  that  of  Idectric  Power  ii:  Eight,  20 
per  cent  of  that  of  National  Power  & 
Eight  and  8  per  cent  of  the  shares  of 
.American  Gas  &  Electric  Uompany. 
The  common  stocks  of  the  companies 
named  owned  by  Electric  Bond  N-  .Share 
represent  24  jier  cent  of  the  outstanding 
issue  of  .American  Power  &  Eight,  18 
per  cent  of  Idectric  Power  &  Eight 
common  stock  and  46  per  cent  of  ojition 
warrants  for  common  shares.  31  per 
cent  of  National  Power  &  Eight  com¬ 
mon  and  0  per  cent  of  .American  Gas  & 
Electric  common.  Thirteen  per  ce:it 
of  the  common  shares  of  Electric  In¬ 
vestors  is  owned  by  Electric  Bond  & 
.Share,  and  the  latter  has  investments  in 
Commonwealth  &  Southern  and  other 
companies. 

Approximately  90  per  cent  of  Electric 
Investors’  holdings  were  recently  in 


Electric  Bond  &  Share  Merg-er 
Approved  by  Directorates 
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thirty-seven  utility  companies.  The 
principal  of  these,  in  the  order  of 
market  values  at  June  30.  are  American 
Gas  &  Electric,  Commonwealth  & 
.Southern.  National  Power  &  Li^ht, 
Cnited  Corporation,  .American  Power  &• 
Lipfht,  Electric  Power  &  Light,  North 
American.  .American  Water  Works  &: 
Electric,  American  Superpower.  Colum¬ 
bia  Gas  &  Electric.  International  d'ele- 
jdione  &’  'I'elegraph,  Consolidated  Gas 
of  New  ^'ork.  .American  ik  h'oreign 
Power  and  Cnited  Light  &  Power. 


United  Corporation 
Shows  Hut^e  Profits 

.An  e.xample  of  the  investment  com¬ 
pany  possibilities  in  the  current  utility 
market  is  seen  in  the  exiHjrience  of  the 
Cnited  Corporation.  During  the  {)ast 
two  months  or  so  the  assets  of  this 
organization  have  appreciated  slightly 
more  than  $6.s.()(K),()00  in  market  value. 
Based  on  closing  prices  September  P^ 
stocks  in  the  portfolio  of  the  corporation 
on  June  P^  show  an  appreciation  since 
January.  P)2*),  when  the  corporation 
was  formed,  indicating  a  profit  in 
security  holdings  in  excess  of  $205,- 
000.000.  or  practically  $.^0  a  share  on 
the  common  stock. 

Net  value  of  assets  as  of  .Sej)tember 
10  was  approximately  $4.S0.718,0(M), 
which  is  the  e(|uivaletit  of  approximately 
$51.50  per  share.  1'he  stock  is  currently 
(|Uoted  around  70. 


.Ma.VM.VTTAX  Ei.KCTKUAI.  SlIMM.Y 

.Si (U  K  Li.stki). — The  New  A\)rk  .Stock 
h'.xchange  has  authorized  the  listing  of 
50.000  shares  of  common  stock  (no  jiar 
value)  of  the  Manhattan  Electrical  .Sup¬ 
ply  Company,  Inc.,  on  official  notice  of 
issuance  and  payment  in  full,  making 
the  total  amount  applied  for  250.000 
shares. 


Piiii.adei.phia  Compa.N'y  Deci.arks 
b'.XTRA  DivinENi). — The  board  of  direc¬ 
tors  of  the  Philadelphia  Company  has 
declared  a  (juarterly  dividend  of  $I  and 
an  extra  dividend  of  75  cents  a  share  on 
the  common  stock,  both  payable  October 
31  to  shareholders  of  record  October  1, 
and  $1.50  a  share  semi-annually  on  the 
0  per  cent  cumulative  j)referred  stock, 
payable  November  1  to  shareholders  of 
record  October  1. 


Light  and  Power  Progress  Continues 

Revenue,  .$  1 59,.300,000,  8.7  per  Cent  .Above  Last  Year 
— I'.nergy  Output  Gains  1.3  per  Cent — Water 
Scarcity  Still  Serious 


AI'”riG<  electric  light  and  power  (jper- 
-CA-ations  for  the  first  half  year  had 
shown  an  increase,  compared  with 
1928,  of  8.7  per  cent  in  gross  revenue 
and  13.5  ])er  cent  in  energy  generated, 
July  operations  continued  virtually  the 
same  rate  of  progress.  The  revenue  is 
estimated  at  $159,300,000.  with  possible 
slight  changes  on  the  receipt  of  addi¬ 
tional  repf)rts :  this  e.xceeds  the  revenue 
of  July.  1928,  by  8.7  per  cent.  The 
energy  output.  7.643,1 29,(M)0  kw.-hr.,  is 


0(K).(KM).  but  since  the  factors  that  de¬ 
termine  the  expenses  are  not  neces¬ 
sarily  in  close  step  with  those  that  de¬ 
termine  the  revenue,  and  since  in 
general  the  expenses  have  l)een  in¬ 
creasing  less  ra|)idly  than  the  revenue, 
the  slight  deviation,  during  a  given 
month,  from  that  rule  is  probably  of 
no  significance. 

F'rom  Table  III  it  will  be  seen  that 
the  scarcity  of  water  power  persists. 
The  outimt  from  this  source.  2.979,- 


13  per  cent  greater  than  it  was  a  year 
ago. 

riie.se  gains  over  1928  are  to  be  par¬ 
ticularly  noted  l)t“cause  the  summer  and 
fall  months  of  that  year  in  themselves 
had  brought  more  than  the  normal 
seasonal  increase  over  the  operations  of 
the  preceding  spring.  C'onse(|uently,  in 
both  respects  the  ojierations  for  the 
current  year  are  well  above  the  esti¬ 
mated  normal,  as  is  evident  from  the 
accompanyin.g  chart. 

Operating  expenses  appear  to  have 
risen  a  trifle  more.  proi)ortionatelv, 
than  revenue,  attaining  a  total  of  70,- 


8t)0.(M)0  kw.-hr.,  was  less  than  1  per 
cent  in  excess  of  the  corresponding 
outjnit  a  year  ago.  The  output  from 
fuel,  therefore,  had  to  Ik*  increased 
23.2  per  cent  to  make  up  the  necessary 
total.  Incidentally,  this  is  the  greatest 
increase  for  any  month  since  January. 
These  persistently  high  gains  in  out¬ 
put  from  fuel,  about  20  per  cent  greater 
thus  far  in  192*)  than  in  the  corre¬ 
sponding  period  of  1928,  are  evidence 
of  the  increasing  necessity  of  havin.g 
ade(|uate  steam  ecpiipment  to  fall  back 
uj)on.  when  the  dry  spells  come. 

The  increasing  output  of  steam  plants 


Table  I — Ccntral-Sfalion  Einaucial  Operation.K 
in  the  1  nited  Stales 

Compared  with  Corresponding  Month  of  Previous  A  ear 

Tabic  II — Central-Station  Enel  Consumption 
*  in  the  (  nited  States'}^ 

Comparwl  with  Corresponding  Month  of  Previous  Year 

1 

'I'otal  Gross  Kevenue 
from  Sale  of  Knergy* 

1 

Total  Operating 
and  .Maintenance 

Kxpenset 

1 

1 

CAial 

Oil 

Gas 

Month 

1929 

Per  I 

Per 

Cent 

In¬ 

crease 

Thou¬ 

sands 

Cubic 

Feet 

Per 

Cent 

In¬ 

crease 

Mont',  j 

1929 

Thousands 

1928 

Thousands 

Per  Cent 
Inc. 

1929 

Thousands 

1928 

Thousands 

Per  Cent 
Inc. 

Tons 

In- 

crease 

Barrels 

■April . 

May . 

June . 

July . 

$168,100 

165,600 

162.300 

159.300 

$153,800 

150,100 

149,500 

146,600 

+  9.4 
+  10.3 
+  8.6 
+  8.7 

$70,400 

70,950 

69,600 

70,000 

$64,100 

65,700 

64,800 

64,100 

+  9.8 
+  8.  1 
+  7.4 
+  9  2 

.April 

May 

June . 

July . 

3,134,744 

3,096.874 

3,137,880 

3,303,818 

+  11.7 
+  9.7 
+  14  0 
+  14.8 

613,207 

566,953 

585,255 

679,936 

+  21.0 
+  22.8 
+  22.7 
+  28  1 

7,805,763 

8,485,388 

8,803,957 

8,697,854 

+  47.2 
+  48.0 
+  41.4 
+  24.9 

(crows  rsvsnue  from  consumers  and  from  other  utilities  for  enericy  for  resale,  involvin(c  a  certain  amount  of  duplication. 
tDo  not  include  interest,  taxes,  depreciation  or  sinkiiiK  fund,  with  some  unavoidable  exceptions.  t-As  collected  by  U.  S.  Geological  .Survey. 
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July  Output  Nearly  50,000,000  Kw.-Hr.  Above  Estimated  Normal 

has  called  for  increased  fuel  consump-  thirds  of  the  gas  is  used  in  the  four 
tion.  Nearly  15  per  cent  more  coal  was  West  South  Central  States;  more  than 
burned  than  a  year  ago.  the  total  con-  half  of  the  total  in  Texas  and  Louisi- 
sumption  being  3,303,818  short  tons,  ana  alone. 

Oil  and  gas  have  moved  with  coal,  as  Although  seasonal  fluctuations  have 
will  be  seen  from  Table  II.  Two-  been  the  rule  in  former  years,  the 


Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Montli  of  Previous  Year 


Month 

1929 

Generated,  Thousand*  of  Kw.-Hr.* 

Purchased  for  Resale 

Total  1 

1  Hydro  j 

1  Fuel 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Thous. 

Kw.-Hr. 

Per  Cent 
Inc. 

April . 

7,506,484 

-f  16.9 

3,210,363 

+  13.4 

4,296,121 

+  19.5 

1,549,000 

+  16.5 

May  . 

7,706,345 

+  14.6 

3,395,320 

+  10.5 

4,311,023 

+  18.  1 

1,571,000 

+  6.0 

.June . 

7,406,737 

+  11.5 

2,984,759 

—  8.5 

4,421,978 

+  21.9 

1,580,000 

+  4.5 

July . 

1  7,643,129 

+  13.0 

2,979,860 

+  0.8 

4,663,269 

+  23  2 

1,480,000 

+  7.2 

average  daily  output  during  the  pas^ 
seven  months  has  shown  remarkably 
slight  variations,  month  by  month. 

Analyzed  by  regions,  the  greatest 
gain  again  occurred  in  the  West  South 
Central  States ;  16.2  per  cent  more 
revenue  than  a  year  ago  and  22.2  per 
cent  more  energy  output.  The  gains 
over  last  year  in  New  England  are  par¬ 
ticularly  notable,  nearly  10  per  cent  in 
revenue  and  18  per  cent  in  energy 
generated. 

A  comparison  of  operations  in  ad¬ 
jacent  regions,  as  presented  in  TabU- 
IV  and  the  map,  reveals  some  of  the 
consequences  of  the  scarcity  of  water 
power  and  the  alleviation  of  the  sit¬ 
uation  thus  brought  about  by  intercon¬ 
nection.  It  is  quite  apparent  that  power 
deficiencies  were  thus  smoothed  out  be¬ 
cause  the  revenue  shows  no  such  violent 
fluctuations  as  might  be  expected  in 
view  of  the  variations  in  energy 
output. 

New  Capital  Issues 

Mid-West  States  Utilities  Companv 
made  an  offering  of  6  per  cent  conver¬ 
tible  gold  notes  during  the  week  ended 
September  26,  a  piece  of  financing  in¬ 
volving  a  totai  of  $1,200,000.  This  com¬ 
pany  and  its  subsidiaries  furnish  elec¬ 
tric  power  and  telephone  service  in  Illi¬ 
nois,  Wisconsin,  Arkansas.  Oklahoma 
and  Texas.  The  notes  will  be  conver¬ 
tible  at  the  option  of  the  holder  at  any 
time  on  or  prior  to  maturity  into  a  like 
principal  amount  of  convertible  6^  per 
cent  sinking  fund  gold  debentures  due 
July  15,  1939.  The  debentures  into 
which  these  notes  are  convertible  will 
be  convertible  into  40  shares  of  class 
A  common  stock  of  the  company  for 
each  $1,000  del)enture  to  and  including 
April  15,  1931,  and  thereafter  into  35 
shares  class  A  common  stock. 

Three-year  convertible  6  per  cent 
gold  notes  of  the  Federal  Public  Service 
Corporation  to  the  amount  of  $4,000,000 
were  offered  the  investing  public  at  97 \ 
and  interest,  yielding  over  7  per  cent. 
These  notes  were  used  in  connection 
with  the  recent  acquisition  by  the  com¬ 
pany  of  additional  subsidiaries  serving 
approximately  27,700  customers.  They 
may  be  converted  prior  to  maturity  into 
class  A  participating  common  stock  of 
Union  Power  Corporation  (the  owner 
of  the  entire  outstanding  common  stock 
of  the  Federal  Public  Service  Corpora¬ 
tion)  as  constituted  at  the  time  of  con- 


Table  JU — Regional  Operations,  Revenue  and  Energy  Output  in  July,  1929 

Compared  with  Correeponding  Month  of  Previous  Year 


Region 

Revenue 

[  Energy  Generated  Thousands  of  Kw.-Hr.* 

Total  1 

1  Hydro  | 

1  Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

United  States 

159,300 

+  8.7 

7,643,129 

+  13.0 

2.979,860 

+  0.8 

2,771,314 

+  23.2 

New  England 

15,170 

+  9.8 

478,401 

+  17  8 

142,039 

—22.7 

110,852 

+  51.3 

Middle  Atlantic 

39,560 

+  7  1 

1,801,123 

+  18.3 

483,319 

—  113 

303,877 

+  34.7 

East  North  Central. 

40,760 

+  10  1 

1,814,374 

+  11.2 

219,487 

+  7.4 

202,039 

+  11.8 

West  North  Central 

12,540 

+  5  9 

457,384 

+  15.9 

145,492 

+  6.  1 

137,665 

+  21.2 

.South  AUantir.. 

16,780 

-1-  7.4 

900,696 

+  1.4 

474,970 

—  9.6 

466,784 

+  17.3 

East  South  Central 

5,620 

+  8.7 

1  283,616 

+  21.1 

227,938 

+  18.9 

229,463 

+  30.5 

West  South  Central. 

8,930 

1  +16.2 

!  425,060 

+  22  2 

4,460 

+  27.0 

4,181 

+  22.2 

Mountain . 

!  4,270 

i  +  6.7 

338,548 

—  1.9 

286,100 

—  9.  1 

295,313 

+  70.2 

Pacific. 

1  15,670 

+  8.5 

;  1,143,927 

+  15.3 

996,055 

+  14.2 

1,021,140 

+  23.8 

*.\a  collected  by  U.  Geological  Survey. 


version  on  the  basis  of  four  shares  of 
the  present  class  of  class  A  participating 
common  stock  which  is  without  par 
value,  for  each  $100  principal  amount 
of  notes,  with  adjustment  of  accrued 
interest. 


Public  Service  Electric  to  Issue 
Stock. — The  New  Jersey  Public  Utili¬ 
ties  Commission  has  authorized  the  Pub¬ 
lic  Service  Electric  &  Gas  Company  to 
issue  1,175,000  shares  of  no-par  com¬ 
mon  stock.  The  proceeds  will  be  used 
to  reimburse  the  corporation  for  addi¬ 
tions  and  improvements  already  made 
and  to  be  made. 
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Business  News  and  Market  Conditions 


Seasonal  Decline 

Reports  received  by  the  Elec- 
TKK'Ai,  VVoKM)  from  a  larjje  pro¬ 
portion  of  the  electrical  nianufacturiiif? 
plants  of  the  country  indicate  that  a 
seasonal  curtailment  in  rate  of  activity 
was  witnessed  in  Au^^ust  as  compared 
with  July,  although  the  productive  op¬ 
erations  were  still  above  those  of  Au¬ 
gust  last  year. 

Kate  of  operations  (hiring  .August  was 
().7  per  cent  under  July  and  8.9  per  cent 
under  June,  the  record  month  for  the 
industry.  August  operations,  however, 
were  still  at  a  rate  30.1  per  cent  over 
.August  last  year.  It  appears  now  that 
for  the  fir.st  time  in  recent  years  the 
peak  of  operations  during  the  year  were 


in  Manufacturing 

live  operations  in  a  better  position  than 
the  group  of  smaller  companies.  I  he 
larger  companies  recorded  an  average 
decrease  in  operations  of  1.4  per  cent 
as  compared  with  July  and  were  oper¬ 
ating  on  a  plane  44  per  cent  above  Au¬ 
gust  la.st  year.  On  the  other  hand,  the 
.small  electrical  manufacturing  plants 
recorded  a  droj)  in  rate  of  (jperations  of 
‘>.3  per  cent  as  compared  with  July  and 
were  operating  at  a  rate  24  per  cent 
above  August  last  year. 

The  index  of  activity  in  the  electrical 
manufacturing  industry,  based  on  con¬ 
sumption  of  electrical  energy,  stands  at 
1.S5.4  for  .August  as  compared  with 


119.4  in  Augu.st  la.st  year.  Comparative 
indexes  of  priKluctive  activity  referred 
to  the  average  activity  for  the  period 
1923-2.S  as  1()0  and  adjusted  for  number 
of  working  days  are  shown  in  the  table 
in  the  first  column. 


New  York  Metal  Market  Prices 


Sept.  18,  1929  i 

Simt  25  n 

Cents  per 

Cent*  |)er 

Pound 

Po’rnd 

Copper,  electrolytic. . . . 
Lead.  .\ni.  S.  A  K.  price 

18 

18 

6  90 

6.90 

.Antimony . 

8.75 

8.75 

\irkel,  ingot . 

35 

35 

Zinc,  spot . 

Tin,  Straits . 

7.  15 

7  15 

45.  12 

45.  12 

.Aluminum,  99  per  cent. . 

24.30 

24.30 

August,  l!t29  . 1. 4 

.Inly,  1929  . 

.lime,  1929  .  170..') 

May,  1929  . lfi:{..") 

Augu.st.  1928  .  119.4 

Average  fir.st  eight  months  1929 . l.'>.7.9) 

Average  fir.st  eight  months  1928 . 121.2 


recorded  during  the  summer  months  in 
192*^  As  a  rule  the  summer  months 
have  witnessed  the  lowest  rate  of  ac¬ 
tivity  for  the  year  rather  than  the 
highest. 

The  reports  on  electrical  energy  con¬ 
sumption  indicate  that  the  larger  manu¬ 
facturers  are  maintaining  their  prodtic- 


Delinqiient  Electrical  Accounts 


. - July 

Per  Cent 

.Seven  Months 

Per  Cent 

Division 

1928 

1929 

Change 

1928 

1929 

Change 

New  York . 

265 

231 

—  5.2 

2.135 

1,718 

19  5 

Middle  and  Southern  Atlantic... 

149 

152 

-t-  2  0 

1,283 

1,127 

—  12.  1 

.\ew  England . 

99 

58 

—  41.4 

852 

1,027 

+  20  5 

Central . 

,  . . .  663 

566 

—  14  6 

5,829 

4,458 

—  20  8 

otal . 

1,176 

1,027 

^  12  6 

9,899 

8,330 

—  15.8 

TOTAL  A.MDl  .NTS  REPDKTEl) 

.luly 

Per  Cent 

—  Seven  Months 

Per  Cent 

1928 

1929 

Change 

1928 

1929 

C'liange 

.New  York . 

*38,813 

*53,423 

+  37  6 

*307,816 

*395,984 

+  28  6 

.Middle  and  Southern  Atlantic...  . 

25,584 

24,072 

—  5  9 

168,702 

164,905 

—  2  2 

New  England . 

12,901 

9,317 

—27  7 

109,163 

140,826 

+  28  8 

Central  . . . 

72,945 

59,354 

—  18  6 

672,578 

544,877 

—  18  9 

Total . 

.  *150,243 

*146,166 

—  2  7 

*1,258,259 

*1,246,392 

—  .9 

ELECTRICAL  MANUFACTURING  PLANTS  OF  THE  UNITED  STATES 
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Market  Conditions 

cM _ 

Equipment  business  on  the  Pacific  Coast  is  still  below 

par,  but  seasonal  improvement  is  seen  elsewhere.  Refrigeration 
and  street  lighting  orders  feature  a  very  satisfactory  volume 
of  business  in  the  Eastern  district. 

- Oil-burning  EyuiPMF.NT  stands  out  this  week  in  New  England. 

- 'Pransformers  and  meters  are  slightly  more  active  in  the 

Southeast. 

- CoNSTRi'cTioN  IS  ACTIVE  ill  the  milling  sections  of  the  Middie 

West. 


Middle  West 

C'lENERAL  business  in  the  Middle 
West  section  continues  to  show 
improvement.  Railroad  purchas¬ 
ing  has  held  up  extremely  well 
all  through  the  year  and  is  par¬ 
ticularly  heavy  at  this  time. 
Considerable  construction  work 
is  going  on  in  the  coal  mining 
sections.  The  various  utility 
companies  are  busy  with  a  large 
amount  of  circuit  revision  and 
line  extension  work,  with  some 
new  construction  going  on. 

( )ne  of  the  interesting  orders  placed 
this  wt*ek  was  for  erection  of  elec¬ 
trical  e(|iiipment  u.sed  with  unit  No.  3 
of  the  Powerton,  111.,  generating  station, 
valued  in  excess  of  $1,(X)(),000.  Job¬ 
bers’  sales  are  normal.  The  electrical 
exposition  held  in  the  electric  shops  ol 
the  Commonwealth  Edison  Company, 
Chicago,  is  causing  considerable  in¬ 
terest  to  he  displayed  by  the  buying 
public  in  the  various  electrical  appli¬ 
ances,  ])articularly  waffle  irons  and 
automatic  toasters.  Prices  remain  gen¬ 
erally  firm.  Construction  projects  fol¬ 
low  : 

Appleton,  Wis.,  will  receive  bids  until 
( )ctober  2  for  an  ornamental  lighting  sys¬ 
tem.  Clarks  Mills  Flour  Company,  Clarks 
Mills,  Wis.,  is  said  to  be  planning  a  hydro¬ 
electric  pow'er  plant  on  the  Manitowoc 
River.  Wisconsin  Power  &  Light  Com- 
])any,  Madison,  Wis.,  contemplates  a  power 
substation  at  Clintonville,  Wis.  Fort 
Howard  Paper  Company,  Green  Bay,  Wis., 
will  build  a  three-story  addition  to  mill  to 
cost  about  $100.0tX).  Little  Wolf  Power 
Conii)any,  Clintonville,  Wis.,  plans  hydro¬ 
electric  jwwer  plant  to  cost  about  $90,000. 
Line  Material  Company,  South  Milwaukee, 
Wis.,  will  build  an  addition  to  electric 
eiinipment  manufacturing  plant,  reported  to 
cost  $75,000.  Michigan  Bell  Telephone 
Company,  Detroit,  Mich.,  has  filed  plans 
for  a  storage  and  distributing  plant,  with 
electrical  division,  to  cost  $1,000,0(X).  Michi¬ 
gan  College  of  Mining  and  Technology, 
Houghton,  Mich.,  plans  electrical  and  me¬ 
chanical  engineering  building  to  cost  $350,- 
000.  Consumers  Power  Company,  Jackson, 
Mich.,  will  build  a  hydro-electric  power  plant 
at  Morley,  Mich.,  to  cost  about  $10,000,000, 
with  transmission  system.  United  Brass 
.Muminum  Manufacturing  Company. 
Port  Huron,  Mich.,  plans  rebuilding  of 
jKirtion  of  plant  recently  destroyed  by  fire 
with  loss  of  about  $2(K).000.  I^ugene  Dietz- 
ren  Company,  Chicago,  Ill.,  plans  addition 
to  drawing  material  manufacturing  plant 
to  cost  $225,000.  Inter-State  Aviation 


Corporation.  Chicago,  Ill.,  plans  installation 
of  ficHKilighting  system  and  beacon  lamps 
at  proposed  Lorraine  airport.  Norton 
Company,  Worcester,  Mass.,  has  filed  plans 
for  abrasive  materials  factory  branch  at 
Chicago,  Ill.,  to  cost  $200,000.  Evans- 
Wallower  Lead  Company,  St.  Louis,  Mo., 
l)lans  an  electrolytic  smelting  plant  at  East 
St.  Louis,  Ill.,  to  cost  $250,000.  B.  F. 
(ioo<lrich  Company,  Akron,  Ohio,  plans 
rubber  mill  at  Buenos  Aires,  Argentina, 
reiKirted  to  cost  $400,(XX).  William  S. 
Merrell  Company,  Cincinnati,  Ohio,  plans 
addition  to  drug  and  chemical  plant  to  cost 
$200,0(K).  Thompson  Products,  Inc.,  Cleve¬ 
land,  Ohio,  plans  automotive  equipment 
manufacturing  plant  at  St.  Catharines, 
Out.,  to  cost  $175,000.  Green  &  (ireen 
Company,  Dayton,  Ohio,  will  build  an  ad¬ 
dition  to  cracker  factory  to  cost  $4(K).000. 

Pacific  Coast 

.September  busines.s  on  the  Coast 
is  unusually  .small,  both  for  stand¬ 
ard  and  special  material,  with, 
however,  a  $1,{)(K),000  order  for 
synchronous  condensers,  oil  cir¬ 
cuit  breakers  and  20,000-kva. 
transformers  for  a  central  Cali¬ 
fornia  installation  to  be  placed 
this  month.  The  week’s  outstand¬ 
ing  order  covers  three  carloads 
of  Westinghouse  ranges  dis¬ 
tributed  between  Seattle  and  San 
Francisco  jobbers. 

A  6.(X)()-kva.  Diesel  plant  has  been 
recommended  instead  of  the  five  hydro 
plants  previously  recommended  for  the 
$2,000,000  Imperial  Valley  irrigation 
project.  Prospective  business  covers  a 
300-kva.  generator  for  a  hospital  and  a 
$100,000  station  addition  at  Alturas. 
Power  company  ordering  is  very  light. 
Large  prospective  con.struction  includes 
$1,000,000  hotels  at  Hollywood  and  La 
Jolla,  a  $750,000  apartment  hotel  in  San 
Franci.sco,  a  $3,000,000  building  for  the 
Los  Angeles  Athletic  Club  and  a 
$3,500.00()  state  prison  in  Los  Angeles 
County.  Railroad  work  includes  a 
150-mile  copper-dispatching  circuit  be¬ 
tween  Wendel  and  Lakeview  and  a  100- 
mile  copper  circuit  between  Oakland 
and  Napa. 

Motor  and  apparatus  sales  in  the 
.Seattle  di.strict  last  week  were  very 
light,  but  there  is  good  business  in  im¬ 
mediate  prospect.  Range  and  domestic 
appliance  sales  are  sati.sfactory.  Pre¬ 
liminary  plans  for  construction  of  a 
$2,0(X),600  hydro-electric  plant  at  Sun¬ 


set  Falls,  on  the  Skykomish  River,  gen¬ 
erating  20,500  hp.,  are  announced  by 
the  Puget  Sound  Power  &  Light  Com¬ 
pany,  A  Seattle  purchasing  agent  is 
taking  bids  for  100,000  lb.  of  triple-braid 
soft-drawm  solid  copper  wire,  350  cedar 
poles  and  48,000  ft.  of  power  cable.  The 
i)oard  of  contracts  and  awards,  Tacoma, 
is  taking  bids  for  one  125-ton,  four- 
motor  electric  crane,  one  oil  purifier  and 
for  two  electric  controls  of  48-in.  gates 
.Tl  McMillin  reservoir  and  a  purchasing 
agent  at  Spokane  is  taking  bids  for  one 
900-hp.  motor  and  .starting  equipment. 

The  General  Electric  Company’s 
Seattle  office  received  a  contract  for 
four  260-ton  electric  locomotives  from 
the  Great  Northern  Railway  to  be 
used  in  the  electrified  zone  betw'een 
Skykomish  and  Wenatchee,  Wash.,  over 
the  Cascade  Mountains.  They  are  .said 
to  be  the  largest  single-cab  units  of  the 
motor-generator  type  in  the  world  and 
will  cost  about  $1,000,000.  Construc¬ 
tion  projects  follow : 

San  Leandro,  Calif.,  will  receive  bids 
until  October  2  for  an  ornamental  lighting 
.system.  Santa  Cruz.  Calif.,  plans  instal¬ 
lation  of  flo<idHghting  system  and  beacon 
lamps  at  proposed  municipal  airport.  Los 
■Angeles,  Pomona,  and  .Alameda,  Calif., 
plan  ornamental  lighting  systems.  Fokker 
.Aircraft  Corporation,  Glendale.  W.  Va , 
plans  plant  at  Los  Angeles.  Calif.,  to  cost 
about  $300,000.  Mountain  States  Power 
Company,  Tacoma,  Wash.,  will  build  a 
steam-operated  electric  generating  plant  at 
Marshfield,  Ore.,  capacity  10,000  kw.,  to 
cost  about  $1,000,000;  a  transmission  line 
will  be  built  from  Marshfield  to  Dixon- 
ville,  65  miles.  Medford,  Ore.,  will  take 
bids  for  floodlighting  system  and  beacon 
lamps  at  municipal  airp<irt.  Northwe.st 
Power  Company,  Portland,  Ore.,  is  re¬ 
ported  planning  hydro-electric  power  plant 
in  vicinity  of  Lake  Marion  to  cost  more 
than  $350,000.  Northwest  Magnesite  Com¬ 
pany,  Chewelah,  Wash.,  contemplates  an 
addition  to  plant  to  cost  more  than 
$100,000.  Puget  Sound  Pulp  &  Timber 
Company,  Everett.  Wash.,  is  completing 
plans  for  a  pulp  mill  to  cost  $2,000,000; 
contract  for  power  has  been  given  to  the 
Puget  Sound  Light  &  Power  Company, 
Seattle.  Pend  O’reille  Mines  &  Metals 
Company.  Spokane,  Wash.,  has  plans  com¬ 
pleted  for  an  electrolytic  zinc  mill  at 
Metaline  Falls.  Wash.,  to  cost  $1,500,000. 

Southwest 

There  has  been  no  decided 
change  in  the  general  business  in 
the  St.  Louis  district.  The  trend 
is  still  upward  and  ahead  in  vol¬ 
ume  of  last  month  as  well  as  the 
same  period  last  year. 

The  only  contracts  worthy  of  mention 
are  control  e(|uipnient  for  frequency- 
changer  sets  in  a  local  .substation,  20,000 
kva.,  amounting  to  $25.(X)0,  and  switch¬ 
board  equipment  for  one  of  the  mining 
companies  in  the  lead  district  worth 
$18,000.  Jobbers  report  appliances 
moving  in  good  quantity  and  a  good 
demand  for  construction  materials. 
Construction  projects  follow; 

State  Dairy  Products  Company,  Colum¬ 
bia.  Mo.,  plans  plant  at  Jefferson  City,  Mo.. 
to  cost  $85,000.  Sedalia,  Mo.,  plans  in 
stallation  of  floodlighting  system  and  bea 
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con  lamps  at  proposed  municipal  airport. 
Russellville,  Ark.,  has  authorized  a  bond 
issue  of  $200,000,  for  construction  of  mu¬ 
nicipal  electric  light  and  power  plant.  Cen¬ 
ter,  Tex.,  plans  municipal  electric  light  and 
power  plant  to  cost  about  $90,000.  Corpus 
Christi,  Tex.,  plans  installation  of  beacon 
lamps  at  municipal  airport.  Atlas  Metal 
Works,  Inc.,  Dallas,  Tex.,  will  build  an 
addition  to  cost  $150,000.  Central  Power 
&  Light  Company,  San  Antonio,  Tex.,  will 
install  a  lighting  system  at  Devine,  Tex. 
Florida  Public  Service  Company,  Orlando, 
Fla.,  plans  extensions  and  improvements  in 
ice-manufacturing  plant  at  Eustis,  Tex.,  to 
cost  about  $50,000.  Houston  Galvanizing 
&  Plating  Company,  Houston,  Tex.,  plans 
an  addition  to  cost  about  $80,000.  Boga- 
lusa.  La.,  plans  ornamental  lighting  system. 

Eastern 

The  close  of  September  shows 
the  electrical  market  in  the  East¬ 
ern  district  at  the  same  high  point 
of  activity  as  characterized  the 
beginning  of  the  month.  There  is 
still  vim  and  snap  in  the  situa¬ 
tion  ;  equipment  for  railway  elec¬ 
trification  is  still  in  prominence 
and  forms  a  feature  of  current 
sales.  Central  stations  are  plac¬ 
ing  sizable  commitments  for  this 
time  of  year,  and  during  the  con¬ 
cluding  days  of  the  month  indus¬ 
trial  orders  have  been  swinging 
upward  to  appreciable  sums. 

An  outstanding  transaction  in  the 
local  market  is  the  order  placed  by  the 
Delaware,  Lackaw^anna  &  Western 
Railroad  Company  with  the  General 
Electric  Company  for  .substation  equip¬ 
ment  for  five  such  operating  units  at 
different  points  along  the  lines  to  be 
electrified  in  New  Jersey,  including 
transformers,  rectifiers,  controls  and 
auxiliary  apparatus,  said  to  total  close 
to  $1,000,000.  Another  important  proj¬ 
ect  is  the  proposed  electrification  of  the 
double  track  of  the  Grand  Trunk  Rail¬ 
way  System  from  Detroit  to  Pontiac, 
Mich.,  about  25  miles,  on  which  work 
is  scheduled  to  begin  in  January.  It  is 
estimated  to  cost  close  to  $15,()00,0(X) ; 
orders  for  equipment  will  i)e  placed  at 
an  early  date  and  a  contract  is  being 
made  with  the  Detroit  Edison  Company 
for  power  service. 

Industrial  demand  for  electrical  equip¬ 
ment  is  broadening  at  New'  York  and 
vicinity  and  a  group  of  basic  industries 
are  in  the  market  for  requirements. 
Fractional-horsepow'er  motors  are  in 
better  demand  and  the  outlook  for  sales 
is  encouraging.  Several  steel  mills  in 
Ohio  and  northern  New  York  are  prom¬ 
ising  prospects  for  heavy-duty  motors 
and  control  apparatus.  Central  stations 
continue  with  an  active  call  for  substa¬ 
tion  equipment.  A  central  station  at 
Buffalo,  N.  Y.,  has  given  a  commitment 
for  transformer  units  to  the  sum  of 
$330,000,  including  auxiliaries.  Elec¬ 
tric  refrigerating  equipment  is  operat¬ 
ing  under  good  demand  and  the  major¬ 
ity  of  plants  devoted  to  this  line  are 
running  on  a  maximum  production 
schedule.  Ornamental  street-lighting 
equipment  is  showing  strength  for  the 
fall  season  and  early  sizable  bookings 


are  anticipated.  Construction  projects 
follow : 

Signal  Supply  Officer,  Signal  Section, 
New  York  General  Depot,  Brooklyn,  will 
receive  bids  until  October  8  for  104,0(X)  ft. 
of  cable  and  500,000  ft.  of  wire  (Circular 
26).  New  York  Trade  School,  New  York, 
will  build  an  addition  to  cost  $500,000.  Na¬ 
tional  Paper  Products  Company,  Carthage, 
X.  Y.,  will  make  extensions  and  improve¬ 
ments  in  mill  to  cost  more  than  $100,000. 
Shell  Eastern  Petroleum  Products  Com¬ 
pany,  New  York,  will  build  a  storage  and 
distributing  plant  at  Schenectady,  N.  Y., 
to  cost  about  $100,000.  Albany  Corrugated 
Container  Corporation,  Albany,  N.  Y.,  will 
carry  out  an  expansion  program  to  cost 
more  than  $100,()00.  Standard  Oil  Com¬ 
pany  of  New  Jersey,  New  York,  plans  a 
storage  and  distributing  plant  at  Asheville, 
N.  C.,  to  cost  $250,0()0.  Bakelite  Corpo¬ 
ration,  New  York,  is  having  plans  drawn 
for  insulating  material  plant  at  Bound 
Brook,  N.  J.,  to  cost  more  than  $400,000. 
Calco  Chemical  Company,  Bound  Brook, 
N.  J.,  will  build  additions  to  cost  close  to 
$80,000.  Perth  Amboy,  N.  J.,  contem¬ 
plates  installation  of  street  lights  on  several 
thoroughfares.  Philadelphia  Electric  Com¬ 
pany,  Philadelphia,  has  filed  plans  for  a 
machine  shop  on  Luzerne  Street.  Northern 
Pennsylvania  Power  Company,  Bingham¬ 
ton,  N.  Y.,  plans  extensions  in  system  in 
Tioga  and  Lycoming  Counties,  Pa.  Apex 
Hosiery  Company,  Philadelphia,  Pa.,  has 
filed  plans  for  a  knitting  mill  to  cost 
$120,000.  Crown  Silk  Company,  South 
Bangor,  Pa.,  will  carry  out  an  expansion 
and  improvement  program  to  cost  $2(X),000. 
Firestone  Tire  &  Rubber  Company,  Akron, 
Ohio,  will  build  a  factory  branch  and  dis¬ 
tributing  plant  at  Pittsburgh,  Pa.,  to  cost 
$200,000.  Consolidated  Gas,  Electric  Light 
&  Power  Company,  Baltimore,  Md.,  con¬ 
templates  extensions  in  transmission  lines 
in  Montgomery  County.  \V.  B.  Tilghman, 
Jr.,  Salisbury,  Md.,  plans  fertilizer  manu¬ 
facturing  plant  at  Pocomoke  City,  Md..  to 
cost  $50,000.  Bureau  of  Supplies  and  Ac¬ 
counts,  Navy  Department,  Washington. 
D.  C.,  W'ill  receive  bids  until  October  8 
for  insulated  wire  and  cable  for  Eastern 
and  Western  yards  (Schedule  1765)  ;  at 
same  time,  for  two  oil-generating  units  for 
the  Puget  Sound  Navy  Yard  (Schedule 
1783).  The  General  Purchasing  Officer. 
Panama  Canal.  Washington.  D.  C.,  will 
receive  bids  until  October  11  for  switch¬ 
board,  meter-testing  blocks,  electric  fix¬ 
tures  and  other  equipment  (Panama  Canal 
Schedule  No.  1995). 

New  England 

A  STE.ADY  movement  in  small  or¬ 
ders  and  less  activity  in  heavy 
power  development  and  control 
erjuipment  were  noted  in  this  dis¬ 
trict  during  the  past  week.  The 
sales  volume  in  small  motors  re¬ 
ported  by  one  manufacturer  was 
encouraging  and  substantial  or¬ 
ders  in  small  motors  were  noted 
by  another.  The  interest  in  frac¬ 
tional  horsepow’er  motors  is  in¬ 
creasing  among  manufacturers 
of  oil-heating  equipment. 

The  outlook  for  continued  heavy  de¬ 
mand  from  machine  tool  manufacturers 
in  this  district  is  promising.  Small 
switches  and  control  apparatus  are 
active.  Negotiations  are  under  way  for 
line  materials.  New  service  line  ex¬ 
tensions  are  being  considered  in  western 
Massachusetts  and  in  northeastern  Mas- 


achusetts.  A  llO.OOO-volt  transmission 
line  is  projected  as  a  link  with  the  new 
Woburn  substation.  Central  -  station 
equipment  buying  for  the  fall  is  en¬ 
couraging  in  view  of  the  probability 
of  continuance  of  work  within  the 
Central  Maine  Power  Company  area. 
General  scheduled  material  sales  are 
steady;  new  construction  requirements 
have  dropped  off  recently  and  less 
activity  is  reported.  Merchandising 
.sales  are  steady  and  show  an  increase  in 
volume  over  that  reported  for  last  year 
for  the  first  three  quarters.  Oil  burn¬ 
ing  equipment,  refrigerating  units  and 
domestic  electric  appliances  all  show 
steady  demands.  Construction  projects 
follow : 

Benz  Kid  Company,  Lynn,  Mass.,  has 
filed  plans  for  an  addition,  reported  to  cost 
about  $80,000.  Chance  Vought  Corpora¬ 
tion,  Long  Island  City,  N.  Y.,  will  soon 
begin  construction  of  an  aircraft  plant  at 
h'ast  Hartford,  Conn.,  to  cost  about 
$750,000,  with  equipment.  Welte  Organ 
Company,  New  York,  will  establish  a  plant 
at  Sound  Beach,  Conn.,  to  cost  more  than 
$200,000. 

S(WTHEAST 

Satisfactory  business,  with  a 
few  large  orders,  but  the  ma¬ 
jority  of  small,  individual  size, 
is  reported  in  the  electrical  field 
of  the  Southeast.  The  movement 
of  transformers  and  meters  is 
more  active  than  in  recent  weeks. 

A  draft  fan  was  ordered  for  a 
new  steam  station  in  Georgia, 
while  some  other  central -station 
orders  were  for  bare  copper  wire, 
weatherproof  wire,  insulators  and 
conduit. 

A  paper  mill  in  Louisiana  placed  two 
orders  for  electrical  mill  equipment 
totaling  $330,0(K)  and  a  (R'orgia  mill 
ordered  a  static  condenser  and  under¬ 
voltage  time  delay  equijmient  for  a 
group  of  plants,  this  order  amounting 
to  $7,500.  Wiring  materials  amount¬ 
ing  to  $8,000  were  ordered  for  the  new 
Southern  Bell  Telephone  building  in 
Atlanta.  Construction  projects  follow : 

Reynolds  Metal  Company,  Louisville, 
Ky.,  is  completing  plans  for  an  aluminum 
powder  mill  to  cost  about  $100,000.  E!ver- 
wear  Hosiery  Company,  Chattanooga, 
Tenn.,  plans  an  addition  to  cost  $75,0()0. 
Johnson  City,  Tenn.,  plans  extensions  in 
ornamental  street-lighting  system.  Benson. 
N.  C.,  contemplates  installation  of  munic¬ 
ipal  electric  light  and  power  plant,  and 
will  have  estimates  of  cost  made  at  once. 
Union  Bleachery,  Inc.,  Greenville,  S.  C., 
plans  power  plant  to  cost  $100,000,  in  con¬ 
nection  with  mill  expansion  prc^ram  to 
cost  $300,000.  Sumter,  S.  C.,  plans  instal¬ 
lation  of  floodlighting  system  and  beacon 
lamps  at  proposed  municipal  airport.  Gulf- 
jK)rt,  Miss.,  plans  installation  of  floodlight¬ 
ing  system  and  beacon  lamps  at  municipal 
airport.  Alabama  Power  Company,  Bir¬ 
mingham,  plans  transmission  line  from 
Enterprise  to  Florala,  Ala.,  about  35  miles. 
Augusta,  Ga.,  contemplates  a  municipal 
hydro-electric  power  plant,  reported  to  cost 
more  than  $175,000.  Georgia  Power  Com¬ 
pany,  Atlanta,  Ga.,  plans  extensions  and 
improvements  in  plant  and  system  at  Cedar- 
town,  Ga.,  including  new  lines. 
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Activities  of  the  Trade 


Crocker-Wheeler  Electric 
Votes  Ten-for-One  Split 

Directors  of  the  Crocker-Wheeler 
Klectric  Manufacturing  Company  have 
voted  to  recommend  a  split-up  of  the 
common  stock  on  the  basis  of  ten  new 
shares  for  each  share  of  tlie  present 
stock  held.  A  meeting  of  the  .stock¬ 
holders  has  been  called  for  October  10 
for  the  purpose  of  ratifying  this  ar¬ 
rangement  and  of  approving  the  increase 
in  the  number  of  shares  of  common 
stock  from  40.0(K)  shares  to  4(MJ,0()() 
shares,  to  provide  the  necessary  .stock 
involved  in  the  s])lit.  At  present  there 
are  outstanding  23,240  .shares  of  com¬ 
mon  stock,  which  will  he  increased  ten 
times,  as  well  as  8,632  shares  of  1  per 
cent  preferred  stock.  'I'he  comjjany  has 
no  funded  debt. 

'I  bis  announcement  calls  to  mind  the 
rapid  market  appreciation  of  some  of 
the  equipment  stocks.  In  1927  Crocker- 
Wheeler’s  common  stock  range  was  37- 
22.  In  1928  it  was  150-27.  I  hisyearto 
date  tile  range  is  740  high  and  127’,  low. 
In  other  words,  KM)  sliares  purchased 
two  years  ago  around  $2,500  would  now 
have  a  market  value  of  $74,000. 

'I'HK  MoNOW.\TT  ICl.KCTRIC  CoRPOR.\- 
Tio.\.  Bridgeport,  Conn.,  has  been 


formed  to  take  over  the  business  and 
plants  of  the  Monowatt  Corporation  of 
New  York,  the  Connecticut  Molded 
Products  Corporation,  Meriden.  Conn., 
and  the  New  England  Metal  Products 
Company,  Meriden.  Conn.  The  com¬ 
pany  will  operate  in  its  own  factory  for 
the  production  of  hot  and  cold  molded 
products  and  will  have  a  plant  especially 
adapted  to  the  fabrication  of  the  brass 
parts  reipiired  in  the  manufacture  of 
wiring  devices. 

General  Motors  Enters 
Electrical  tx]uipment  Field 

With  the  purchase  of  the  Northeast 
Electric  Company  of  Rochester,  a  $13.- 
(MMl.OOO  transaction,  the  Ceneral  Motors 
Corporation  has  entered  the  electrical 
e(|uipment  field.  4'his  represents  a  fur¬ 
ther  step  in  the  diversification  by  Gen¬ 
eral  Motors  of  its  operations.  Starting 
with  the  production  of  automobiles,  it 
entered  the  electrical  refrigeration  field, 
later  i)roducing  ethyl  gasoline,  radio 
and,  finally,  electrical  equipment. 

In  connection  with  the  present 
;iC(|uisition.  it  was  announced  that  the 
entire  assets  of  Northeast  Electric  Com¬ 
pany  had  been  acquired  by  the  payment 
of  40,000  shares  of  its  7  per  cent  pre¬ 
ferred  stock  and  206.000  shares  of  com¬ 


mon  stock.  This  is  the  equivalent,  at 
current  market  prices,  of  around  $13,- 
000,000.  The  Northeast  Electric  plant 
will  continue  to  n.anufacture  automo¬ 
tive  and  electric  parts,  it  is  understood. 
Stockholders  of  Northea.st  Electric 
Company  have  ratified  the  transaction. 
According  to  an  announcement  made, 
William  .\.  Montgomery,  president  of 
the  Northeast  hdectric  C'ompany,  and 
James  J.  Stafford,  treasurer,  will  retire 
from  the  company,  while  the  balance  of 
the  personnel  will  continue  under  the 
direction  of  Edward  A.  Halhlieh.  vice- 
president  and  general  manager. 

Wagner  Ei.eitric  Company,  ,St. 
I.ouis,  announces  the  appointment  of  |. 
V.  llolston  as  branch  manager  of  the 
St.  Louis  sales  office.  Mr.  Holston 
received  his  training  at  the  Wagner 
plant  as  a  student  engineer  and  was 
later  transferred  to  Chicago  territory  as 
a  specialty  salesman  of  power  factor 
correcting,  and  he  later  represented  the 
entire  Wagner  line  of  motors,  trans¬ 
formers  and  fans. 

The  Ekderai.  Electric  Company, 
Chicago,  111.,  has  concluded  arrange¬ 
ments  for  the  ])urchase  of  the  plant  ami 
business  of  the  Loper  Eire  Alarm  Com¬ 
pany.  Stonington,  Conn.,  established 
about  eighteen  years  ago  by  A.  P.  Loper. 
who  has  been  Iiead  of  the  organization 
since  that  time.  'I'he  purchasing  com¬ 
pany  will  consolidate  with  its  organiza¬ 
tion,  removing  the  .Stonington  plant  to 
Chicago  at  an  early  date. 


European  Economic  Union  and  Tariff  Policies 


America  is  more  likely  to  ben¬ 
efit  than  to  suffer  as  a  result 
of  the  proposed  European  Zoll- 
verein  or  economic  union,  an  out¬ 
standing  authority  on  international 
relationships  told  members  of  the 
.McGraw-Hill  staff  recently.  ".\1- 
though  any  definite  appraisal  of 
such  an  eventuality  is  yet  prema¬ 
ture,”  said  the  speaker,  "any  funda¬ 
mental  contribution  to  European 
prosperity  and  general  economic 
stability  will  react  favorably  upon 
the  buying  power  of  the  Old 
World.”  Such  a  result  would 
greatly  expand  markets  for  .Amer¬ 
ican  goods. 

Relative  to  the  outcry  in  certain 
sections  of  Europe  against  the 
United  .States  tariff  policy,  it  was 
the  opinion  of  the  sfieaker  that 
such  protests  are  in  some  degree 
justified.  On  the  other  hand,  they 
are  freiiuently  an  attempt  by  poli¬ 
ticians  to  secure  a  united  front  at 
home  by  pointing  to  some  fictitious 
ogre  abroad.  One  possible  ground 
of  protest  is  the  tendency  to  pro¬ 
tect  certain  microscopic  industries 
which  have  no  economic  justifica¬ 
tion  for  p.otection. 

Turning  to  a  discussion  of  the 


tariff  walls  of  some  of  those  nations 
prone  to  criticise  the  United  .States 
tariff,  the  speaker  proceeded : 

The  fiiulings  of  the  League  of 
Nations  tariff  investigators  as  to  coni- 
jiarative  levels,  though  obviously  in¬ 
complete  in  many  respects,  neverthe¬ 
less  showed  clearly  a  marked  tendency 
towaril  high  levels  in  certain  Euro¬ 
pean  countries.  For  exanqile,  the 
Spanish  index  placed  her  at  the  top  of 
nineteen  countries  in  terms  of  rates  of 
customs  duties,  even  exceeding  the 
United  States. 

iji  $  :;t 

F'ven  more  important  in  certain  re¬ 
spects  is  the  prevalence  of  certain 
discriminatory  devices  and  other  forms 
of  trade  ha.  .*iers  against  .American 
goiKls  in  Eurojic.  A  few  of  these  are 
quite  evidently  intentional,  whereas 
many  others  are  simply  iiart  and 
parcel  of  the  run  of  luiropcan  tariff 
policies  and  administration. 

#  #  * 

Even  more  vexatious  are  certain 
administrative  device's  and  classifica¬ 
tion  iM)licies  which  are  recurring  in 

Euroiiean  tariffs.  For  instance,  Po¬ 
land.  with  a  zeal  for  develojiing  direct 
trade  with  the  Unitt'd  States,  assesses 
heavy  dutic's  upon  all  shipments  mov¬ 
ing  in  through  indire'ct  channels.  'I'his 
is  a  siK'cial  ix-nalty  u.M)n  .Amerie'an 

cargoes,  few  of  whic'h  are  large  e'nough 


to  warrant  dire'ct  consignmcMit  to 
Poland  and,  therefore,  move  in  small 
lots  of  redistrihution  from  llamhurg 
and  Copenhagen. 

A  similar  situation  arises  in  the 
Swiss  practice  of  assessing  tariffs  in 
part  so  as  to  include  tare  for  contain¬ 
ers,  crates,  etc.  Major  items  in  our 
sales  to  Switzerland  are  automohile 
])r(Klucts,  most  of  which  come  in  over 
the  road  “on  the  hoof”  from  our  Ivuro- 
pean  competitors,  and  we.  therefore, 
suffer  sharp  discrimination  hecause  of 
our  i.solation.  In  part,  this  may  be 
met  by  shipments  of  American  cars 
from  branch  factories  and  assembly 
l)lants  in  r>elgium,  Holland,  Germany 
and  Italy. 

*  #  * 

An  ever-recurring  difficulty  with 
luiropcan  tariff  policies  from  the 
.American  iioint  of  view'  is  the  sudden¬ 
ness  and  fre(|uency  of  their  changes. 
Tariff  alterations  are  admittedly 
troublesome  and  upsetting  whenever 
they  occur.  But  in  the  case  of  the 
L^:nted  States  there  is  at  least  the 
merit  of  a  relative  infrequency  of  such 
a  “jilague.”  Throughout  Europe,  on 
the  other  hand,  tariff  jiolicies  are  in 
constant  process  of  alteration,  since  in 
most  cases  they  can  he  changed  through 
ministerial  decree  and  do  not  require 
any  parliamentary  discussion. 
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New  Equipment  Available 

Double-Blade  Selector 


A  double-blade  selector  unit  which  is 
a  single-pole  element  of  a  gang- 
operated  three-pole  switch  for  hand  or 
motor  operation,  designated  DMA-39, 
is  announced  by  the  Delta-Star  Electric 
Company,  Chicago.  The  middle  in¬ 
sulators  are  mounted  on  ball  bearings, 
insuring  easy  operation. 

The  outside  insulators  carry  full  float¬ 
ing  contacts  with  blade  guides  and 
shock  absorbers  to  minimize  shocks  or 
jars  during  fast-closing  operation.  The 
heavy-duty  tubular  copper  blade  with 
arcing  tips  is  locked  in  closed  position. 
When  opening,  the  blade  first  with¬ 


draws  horizontally  and  then  raises  to 
full  open  position.  As  the  blade  with¬ 
draws  from  the  lock  and  floating  con¬ 
tact  it  compresses  the  spring,  which 
then  serves  to  accelerate  the  blade  move- 
'ment,  materially  increasing  its  speed. 
These  switches,  simple  in  construction, 
use  a  minimum  number  of  insulators 
and  are  made  for  all  voltages  from  7.5 
kv.  to  110  kv. 

Solderless  Clamp  Type 
Internal  Pothead  Terminal 

A  new  solderless  clamp  type  internal 
terminal  for  potheads  which  greatly 
facilitates  pothead  installations  and 
lowers  installation  costs  is  announced  by 
the  Line  Material  Company,  South  Mil¬ 
waukee,  W’is.  The  capnut  is  threaded 
and  is  provided  with  a  nut  for  fastening 
the  cable  terminal  lug.  The  capnut  com¬ 
pletely  covers  the  end  of  the  cable  and 
conical  contact  sleeve.  The  terminal  is 
made  watertight  as  the  capnut  is  threaded 
down  over  the  pothead  cemented  cap. 

.Making  a  connection  to  this  type  of 
pothead  terminal  is  comparatively  a 
simple  matter — the  conductor  is  passed 
through  the  bushing  with  capnut  and 
sleeve  seat  removed.  The  conductor  is 
marked  at  the  top  of  the  cementing  cap 
of  the  bushing  and  at  a  point  i  in.  higher 
than  the  contact  sleeve  above  the  ce¬ 
menting  cap.  The  conductor  is  cut  off 
and  insulation  removed  to  a  point  i  in. 
below  the  lower  marking.  The  sleeve 
seat  is  then  replaced  over  the  cementing 
cap  with  contact  sleeve  immediately 
above.  The  capnut,  with  its  inside  coni¬ 
cal  milled  surface,  is  then  screwed  down 
over  the  split  conical  contact  sleeve, 
vhich  is  forced  in  tightly  against  the 
bare  cable,  thus  forming  a  very  high- 
pressure  contact. 

This  type  of  terminal  has  proved  very 


satisfactory,  according  to  the  manufa^'- 
turer,  and  is  recommended  for  use  on 
all  Line  Material  Company’s  standard 
outdoor  potheads  where  a  solderless 
clamp  type  terminal  is  desired. 

Dust-tight  and  Weatherproof 
Line  Starters 

A  new  line  of  dust-tight  and  weather¬ 
proof  line  starters  is  announced  by  the 
Westinghouse  Electric  &  Manufacturing 
Company.  They  are  remote  controlled, 
non-reversing,  across-the-line  type  mag¬ 
netic  starters  for  single-phase,  poly¬ 
phase,  squirrel-cage  induction  motors. 
These  starters  are  recommended  by  the 
manufacturer  especially  where  dust-tight 
starters  are  desired. 

One  new  feature  is  that  in  the  cabi¬ 
net  construction  a  cast-iron  cabinet  is 
used  with  a  gasket  seal  on  the  door, 
d'he  conduit  is  brought  in  through  the 
top  and  bottom  in  threaded  openings, 
so  as  to  make  a  dust-tight  connection. 
They  are  equipped  with  the  “deion" 
grid  type  arc  quencher.  It  not  onl_\ 
provides  for  the  highest  degree  of  pro¬ 
tection  against  flash-overs  even  under 
severe  operating  conditions,  but  it  also 
increases  the  life  of  the  contacts. 

To  prev'ent  the  operator  from  break¬ 
ing  the  seal  whenever  the  motor  is  put 
back  in  service  after  an  overload,  the 
two  small  size  line  starters  are  equipped 
with  an  automatic  reset  thermal  overload 
relay.  This  relay  has  interchangeable 
heaters  and  accessible  calibration  lever 
and  quick  make-and-break  contacts.  The 
new  line  starter  is  available  in  three 
sizes  up  to  50  hp. 


A  New  Planer-Matcher  that  will 
plane  42^  lineal  miles  of  ordinary  floor¬ 
ing  in  seven  hours  is  announced  by  the 
Stedson-Ross  Machine  Company, 
Seattle,  Wash.  This  machine,  model 
6-16-Al,  weighs  45,000  lb.  and  is 
powered  by  thirteen  individual  West¬ 
inghouse  motors.  The  motors  are  built 
directly  into  the  cutting  machine  and 
furnish  power  direct  without  transmis¬ 
sion.  The  push-button  systems  of  auto¬ 
matic  control  were  designed,  built  and 
assembled  in  the  Seattle  service  shop 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company. 

Switch  Appliance  Pluc.  Fits  Any 
Appliance.  —  A  new  Hemco  switch 
appliance  plug,  H-260,  has  been  placed 
on  the  market  by  the  Bryant  Electric 
Company  of  Bridgeport,  Conn.  This 
plug  has  an  exceptionally  reliable  switch, 
according  to  the  manufacturer,  and  fits 
almost  any  type  of  appliance.  It  is 
made  of  molded  bakelite  with  strain 
relief  grooves  where  the  cord  enters  the 
plug.  The  terminals  are  self-aligning 
and  automatically  adjust  themselves  to 
perfect  contact  over  either  round  or  flat 
terminal  lugs.  A  self-aligning  feature 


is  due  to  the  fact  that  one  side  of  the 
terminal  is  secured  in  a  floating  position. 
The  terminals  are  brass  and  the  contact 
spring  is  made  of  a  special  heat-treated 
piano  wire. 


Narrow  Lighting  Panelboards 

A  full  line  of  new  narrow  lighting 
panelboards  is  announced  by  the 
Square  D  Company.  Detroit,  manufac¬ 
turer  of  electrical  control  equipment. 
The  boards  are  only  12  in.  wide  over 
all  and  may  be  used  in  places  where 
larger  panelboards  cannot  conveniently 
be  installed.  For  industrial  or  domestic 
use  they  meet  the  requirements  up  to 


lOO-amp.  capacity  and  are  made  com¬ 
plete  with  all  copper  busbars  of  standard 
capacity.  They  can  be  supplied  with 
cartridge  fuses  as  well  as  plug  fuses. 
.Switched  circuits  as  well  as  fuses  only 
can  be  supplied  in  the  branches. 

There  are  six  different  wiring  com¬ 
binations  possible  with  the  Square  D 
narrow  panelboards.  They  have  also 
molded  parts  of  genuine  bakelite,  durable 
and  serviceable.  Spring-catch  locks  are 
standard  equipment  and  where  both 
switches  and  fuses  are  supplied  the 
switches  are  of  the  tumbler  type,  heavy 
duty,  30-amp.,  250-volt  rating,  the  same 
as  used  in  the  standard  panelboard. 


A  New  Lincoln  Stable  Arc  Welder 
mounted  on  a  McCormick-Deering 
tractor  is  announced  by  the  Pontiac 
Tractor  Company,  Pontiac,  Mich.  It 
is  furnished  in  either  the  200-  or  300- 
amp.  machine.  The  extension  frame 
is  such  that  the  tractor  is  simply  set 
into  a  4-in.  I-beam  frame  and  the  front 
axle  assembly  is  set  ahead  under  the 
frame,  thereby  lengthening  the  wheel¬ 
base.  The  welder  unit  complete  with 
the  panel  is  mounted  on  this  frame 
member  ahead  of  the  tractor  and  takes 
its  drive  from  the  power  pulley  at  the 
side  of  the  tractor  by  a  belt.  The 
48x4  dual  tire  used  in  the  rear  gives 
this  unit  a  road  speed  of  15  m.p.h. 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

cM _ _ _ ^ 

(Issued  September  3,  l!t29) 

1,726,389.  Fuse  Plug  ;  A.  C.  Engelhardt, 
Memphis,  Tenn.  App.  filed  June  8,  1925. 

1.726.391.  KLFxrmoMAONi-Tnc  Oi’eraxing 
.Means:  R.  W.  doff,  Schenectady,  N.  Y, 
App.  filed  Auk.  31,  1925. 

1.726.392.  KLFxrrRic  Switch  ;  R.  W.  doff, 
Schenectady,  N.  Y.  App.  filed  July  9, 

1926. 

1,726,397.  Engine  Starthb  :  R.  P.  I^ansuiR, 
.Montclair,  N.  J.  App.  filed  Jan.  27,  1926. 

1.726.426.  I.iQUiD  Contact  Switch  ;  A.  M. 

I  listen,  dlten,  Switzerland.  App.  filed 
Dec.  22,  1926. 

1.726.427.  Eubctricaij.y-IIeati'®  Hand- 
Tool  Switch  :  d.  Eaton,  Raltimore,  Md. 
App.  filed  April  27,  1926. 

1.726.428.  Switch  for  Eli5ctricai,ly- 
Hbatto  Hand  Tools;  G.  Eaton,  Ralti- 
more,  Md.  App.  filed  April  27,  1926. 

1,726,476.  Resistance  Element;  R.  R. 
Dunlop,  Columbus,  O.  Api).  filed  March 

8,  1924. 

1,726,492.  Fuse  Protector;  .\.  Kantor, 
Edmonton,  Alberta,  Can.  App.  filed  Jan. 

9,  1925. 

1.726.563.  TiiraMAL  Cut-Out;  C.  D.  Platt. 
llridRcpoit,  t'onn.  App.  filed  Aip?.  9, 

1926. 

(I.ssued  September  10,  1929) 

1,727,328.  High  -  FRtxjUENCY.  Measuring 
System  ;  H.  A.  Affel,  Ridpewood,  .\.  .1. 
App.  filed  Nov.  21,  1924. 

1,727,331.  Process  of  Coating  Aluminum 
ELi-xrrROLYTiCALLY  ;  C.  1..  Real,  Rix  hester, 
.V.  Y.  .\pp.  filed  Jan.  17,  1927. 

1,727,34  4.  Current  -  Flow  -  Regulating 
Means;  M.  J.  IluRRins,  Upper  .Saddle 
River,  N.  J.  App.  filed  Keb.  3,  1925. 
1,727,347.  Electrical  Plug  Connix^tion  ; 
E.  Knickerbocker,  Moline,  Kan.  App. 
filed  July  5.  1927. 

1,727,361.  Arc  Eight;  E.  d.  Ashcraft,  Los 
.ViiKeies,  Calif.  App.  filed  Nov.  19.  1926. 
1,727,368.  Hoijjing  Means  for  Eli-xtric 
Fixtures  ;  A.  L.  Eustice,  Chicapro,  Ill. 
Al)p.  filed  .May  10,  1922. 

1,727,381.  Rattery-Charging  Sy.stem  ;  M. 
Schwartz,  ChU-ago,  III.  .\pp.  filed  .luly 

10,  1926. 

1,727,387.  Sapetty  Connix'tion  for  High- 
Te.vsion  Cables;  F.  Zogbaum,  New 
Rochelle,  N.  Y.  -Vpp.  filed  .Man  h  24,  1927. 

1.727.421.  Eli-xtrical  Ai'I*aratus  ;  W.  E. 
Wendt,  Dayton,  O.  App.  filed  Oct.  31, 

1927. 

1.727.422.  Direction-Indicator  Switch  for 
Motor  Vehuta^!  ;  M.  C.  Westfall,  C.  W. 
Klauberg  and  R.  R.  Foster,  Columbus,  O. 
,\pp.  filed  April  28,  1926. 

1,727,459.  Core  for  Electric  Water  Heat¬ 
ers;  d.  F.  Webb,  Hamilton,  Ont.,  Can. 
App.  tiled  F'e!).  29.  1928. 

1,727,462.  Solution  i-xir  Chemical  Recti¬ 
fiers;  F.  T.  Bowditch,  Elnduirst,  N.  Y. 
.\pp.  filed  June  21,  1924. 

1,727,494.  Rix'ORDING  d  ALVA  NO  meter  ;  F.  F. 
I'ehling,  Pas.saic,  N.  J.  App.  riled  .Ian. 
27,  1927. 

1,727,509.  Apparatus  for  Controlling 
the  RI'Xjistration  Curve  of  Eli-x^tric 
Meters;  F.  Kurz  and  R.  Wilmeth,  Spring- 
field.  Ill.  App.  filed  Dec.  21.  1925. 
1,727,522.  SiG.NAL  Light;  W.  .s*hlie,  (^hi- 
lago.  Ill.  Ajip.  filed  Jan.  1  4,  1924. 
1,727,532.  Spark  Plug  ;  E.  A.  Rarnett, 
Port  .Vrthur,  Tex.  .Vpp.  filed  Dec.  4,' 
1924. 

1.727.552.  Eli-xtric  Cei.l  ;  C.  W.  Marsh, 
dreenwlch,  Conn.  -Vpp.  filed  Nov.  6, 
1919. 

1.727.553.  Lifting  Magnet;  P.  J.  McCul¬ 
lough,  St.  Louis,  Mo.  App.  tiled  Jan.  15, 

1927. 

1.727.564.  Heating  I^nit;  W'.  A.  Salisbury. 
Seattle,  Wash.  -Vpp.  filed  Nov.  4,  1!*26. 

1,727,581.  Fixto  Conde.nsm!  ;  S.  J.  Wood 
and  H.  .\.  dreene,  Jr.,  1a)s  Angeles,  Calif. 
App.  filed  Dec.  23.  1925. 

1,727,573.  Eli-x’tric  Heater:  H.  J.  Tietz, 
San  Pedro,  Calif.  .Vpp.  filed  Feb.  10, 

1928. 

1.727.584.  High-Temperature  Fluid-Heat¬ 
ing  .Vpparatus  :  R.  .V.  t'arleton,  .Newton 
Center,  .Mass.  .Vpi*.  filed  .Vug.  23,  1927. 

1.727.585.  F'luid  Heating  and  Vaporizing 
Apparatus:  R.  A.  Carleton,  Newton  Cen¬ 
ter,  Ala.ss.  -Vpp.  filed  .Vug.  23,  1927. 

1.727,631.  Elfxttric  Switch;  d.  Rruhl- 
mann,  Collingswood,  N.  J.  -Vpp.  filed 
.May  9,  1927. 

1.727,656.  Rectifier  Compound;  F.  H. 
Mackenzie,  Philadelphia,  Pa.  .Vpp.  filed 
April  12.  1926. 

1.727,676.  Control  Switch;  J.  P.  .salfer, 
.Mankato,  Minn.  App.  filed  Dec.  22,  1928. 


1,727,762.  Sheathed  Electrical  Conduc¬ 
tor  :  O.  A.  Frederickson,  Wethersfield, 
Conn.  App.  filed  teb.  25,  1926. 

1,727,73C.  Apparatus  for  Electrolytic 
AND  Similar  Treatments  ;  T.  Taylor, 
Matawan,  N.  J.  .Vpp.  filed  Sept.  23,  1925. 

1.727.766.  Cradle  Motor;  F.  J.  Haburcak, 
Cleveland,  O.  App.  filed  Sejit.  22,  1926. 

1.727.767.  Enclosed  Switch  Construction; 
H.  J.  Hammerly,  Wallingford,  Conn.  App. 
filed  Oct.  8,  1928. 

1,727,772.  Joint  for  Lighting  Systems; 
I’.  M.  Hotchkin,  Chicago,  Ill.  App.  filed 
May  3,  1926. 

1,727,793.  Starter  for  Automobiles  ;  W.  C. 
Starkey,  Indianapolis,  Ind,  App.  filed 
May  16,  1925. 

1,727,814.  Movable  Electric  Conductor 
AND  Clamp;  C.  .S.  Davis,  Pasco,  Wash. 
App.  filed  Feb.  20,  1928. 

1,727,826.  Filament  Tube;  M.  Harris, 
New  Rochelle,  N.  App.  filed  April  5, 
1926. 

1,727,834.  Rectifying  System  ;  J.  Kubler, 
Baden,  Switzerland.  App.  filed  April  30, 
1921. 

1,727,842.  Elixtric  Chamber;  E.  Stall- 
worth,  .Vmerieus,  da.  App.  filed  Sept. 
12,  1927. 

1,727,8  48.  Ig.nition  De\Tce  ;  L.  R.  Wildc'r, 
New  York,  .N.  Y.  .Vpii.  filed  April  29, 
1926. 

1,727,8  19.  Vacuum  Cleaner;  W.  J.  Wise 
and  T.  O.  -Vdams,  .New  Philadeliihia, 
Ohio.  Api).  tiled  .May  19,  1923. 

1,727.854.  Directio.n  Signal;  L.  Beaumon, 
Hollywood,  Los  .VngeU-s,  Calif.  .Vpi).  tiled 
.March  4,  1927. 

1,727,858.  Means  for  Metixcing  .Vlternat- 
i.NG  Curre.nts  ;  W.  P.eiisch,  Zug,  Switzer¬ 
land.  -Vpp.  filc'd  I’Vb.  17.  I!•2ti. 

1.727,872.  .Motor  ('lo.NTROi.i.i'ai ;  C.  T.  Evans, 
Wauwatosa,  Wis.  .Vpp.  tiled  Aug.  11, 

1923. 

1,727,881.  Elhxtric  Liquid  Heater;  R,  C. 
Hoyt,  Oakland,  Calif.  .Vpji.  filed  June 
22.  1927. 

1,727,887.  Storage  Battery;  R.  .V.  Klock, 
Clostcr,  .N.  .1.  App.  filed  .May  24,  1924. 
1,727,8!t9.  Vaporizi.ng  Device;  W.  II.  Odium, 
Cliicago,  111.  .Vpp.  filed  .May  10,  1928. 
1,727,913.  ElI'Xtric  Hi-l\ti.no  Element  for 
Hot  Water  Bottles;  A.  Sveiin  and  .V. 
.Soderholm,  Chicago,  Ill.  App.  filed  June 
9,  1928. 

1,727,917.  Brush  Mou.nting  ;  A.  Zerbo, 
Detroit,  Mich.  Ajip.  filed  .Vlarch  12,  1927. 
1,727,930.  !4afety  Device  Providi-»  with 
Cells  Which  Are  Se.nsitive  to  I.,ioht  ; 
E.  11.  Boc'k,  Hamburg,  derrnany.  App. 
filed  March  13,  1924. 

1,727,932.  Radiocxul:  N.  Medved,  C.Tnton, 
O.  App.  filed  .Viiril  6.  1926. 

1, "27, 949.  IDth’ci.vg  the  Effects  of  Resi¬ 
dual  Magni-tis.m  i.n  Elixtrical  Appa¬ 
ratus;  11.  L.  Tanner,  Bmoklyn,  N.  Y. 
A|M).  filcHl  Nov.  28,  1924. 

1,727,955.  Elixticical  Cable  ;  J.  H.  Biggar, 
Dak  Park,  III.  .Vpp.  tiled  Oct.  22,  1924. 
1,727,957.  Lighting  and  Ignitio.n  Switch  ; 
E.  A.  Bohlman,  Chicago,  Ill.  .Vpp.  filed 
March  9,  1925. 

1,727,959.  Elixtrical  Heating  Unit;  K. 

H.  Bowen.  Auburn,  N.  Y.  App.  filed 
Jan.  2,  1929. 

1,727,963.  Electrolytic  Rfxtifiek  ;  C.  C. 
Cari>enter,  East  Cleveland,  O.  Ajip.  filed 
July  15,  1922. 

1, "27, 968.  Elixtro  magnetic  Relay:  J. 
Erickson,  Chicago,  III.  .Vpp.  filed  Dec. 
31.  1919. 

1.727.971.  Electrical  Cable;  H  S.  Ford, 
River  Forest,  111.  .Vpp.  tiled  Nov.  30,  1923. 

1.727.972.  Elixtrical  ('able;  L.  S.  Ford, 
River  Forest,  111.  .Vpp.  tiled  .Vpril  18, 

1924. 

1,727,983.  FIlbctric  Heater;  H.  D.  .ler- 
mon,  Oloi.cester,  N.  J.  App.  filc'd  June 

I,  1928. 

1,727,986.  Welder’s  Tongs;  W.  W.  .lones, 
.Ir.,  Iais  Angeles,  Calif.  App.  tiled  Aug. 
26.  1927. 

1,727,989.  Elfxtric  Distribution  System  ; 
L.  !•'.  Kennedy,  Schenectady,  N.  Y.  -Vpp. 
filed  Keb.  1  4.  1928. 

1,728,003.  Strobo.scopb;  C.  A.  Nickle, 

SchcMiec-tady,  .N.  Y.  App.  tileci  .May  19, 
1927 

1,728.004.  Rhixistat;  .M.  I...  .Norris,  P'ort 
Wayne,  Ind.  .Vi))).  filed  March  31,  l!t26. 
1,728,012.  TliratMOSTATlc  Devic'E  ;  I.  .1. 

Simmons  and  R.  J.  Delaney,  Pliiladelphia, 
Pa.  App.  filcHl  June  18.  1928. 

1,728,013.  Convenience  Outlet  Recep¬ 

tacle  ;  H.  E.  .Nlade,  Newark,  and  J.  B. 
Downing,  East  Orange,  N.  .1.  -Vpp.  filed 
May  4.  1925. 

1,728,019.  Convertible  Switch;  G.  R. 

'I'ownsend,  Schenectady,  N.  Y.  App.  filed 
July  1,  1927. 

1,728,020.  Electric  Switch  ;  O.  C.  Traver, 
.Sciienc'ctady,  N.  Y.  App.  filed  Jan.  16, 
1924. 

1,728,024.  ProtI'Xtive  .Vrra.ngeme.nt  ;  A. 
von  Schauliert,  Berlin,  Germany.  .Vpp. 
filed  April  17.  1928. 

1, "28, 028.  Variometw!  :  P.  D.  .Vndrew.s, 
.Schenectady,  N.  Y.  App.  filed  .Vpril  7, 
1928. 


New  Trade  Literature 
c/JK _ 

PIPE  FITTINGS.  —  Delta-Star  Electric 
Company  has  issued  Bulletin  No.  70,  en¬ 
titled  “Standardized  Unlclamp  Pipe  Fit¬ 
tings.”  This  booklet,  containing  36  pages, 
has  a  plentiful  supply  of  illustrations  show¬ 
ing  the  various  combinations  of  “Uniclamp” 
pipe  fittings.  The  fact  is  brought  out 
forcibly,  both  in  the  text  and  illustrations, 
that  from  five  parts  Innumerable  combina¬ 
tions  c  an  be  made. 

WATER  WHEELS. — Particular  features 
of  the  hydro-electric  installation  at  Middle- 
port,  N.  Y.,  for  the  Buffalo,  Niagara  & 
Eastern  Power  Corporation  are  described 
in  Bulletin  W206,  just  issued  by  .lames 
Leffel  &  Company,  .Siiringfield,  Ohio.  The 
booklet  contains  illustrations  and  gives 
many  interesting  construction  details. 

AUXILI.VRY  POWER  AND  LIGHTING 
lOQUIPMENT. — The  Westinghou.se  Electric 
&  .Manufacturing  Company  is  distributing 
liarnphlet  DMF-5182,  entitled  Modern  Aux¬ 
iliary  Power  and  Lighting  Equipment.”  It 
describes  the  newest  class  of  Westinghouse 
turbo-generator  eciuipment  for  supplying 
auxiliary  power  for  lighting  and  other  pur¬ 
poses  on  shipboard.  Besides  general  de- 
scTiiitive  material  the  folder  contains  ap¬ 
proximate  dimensions  and  weights  of  the 
units  and  a  general  deseription  on  heat 
balance  arrangement.  Tlie  leaflet  is  illus¬ 
trated  with  several  photograiihs  of  different 
sizes  of  turbo-generator  units. 

AMMETERS.  —  The  Roller-.Smith  Com¬ 
pany,  New  York  ('ity,  announces  a  new 
issue  of  its  Bulletin  No.  810,  covering  its 
tyjies  TW,  FW  and  STW  thermocouple 
ammeters  and  milli-ammeters  for  direct 
current  and  alternating  current  of  all  fre- 
cuiencies,  including  radio  freciuencdes.  The 
types  TW  (3i  in.)  and  FW  (4  in.)  cover  a 
range  of  imi  milli-amperes  to  2o  amp.  and 
the  typc“  STW  (75  in.)  from  10  to  100  anq). 
These  instruments  incorporate  a  new  and 
imiiroved  form  of  thermocaiple,  which  is 
distinguished  by  very  high  overload  capac¬ 
ity  an<l  sustained  accurac'y  ovt‘r  a  wide 
range  of  temperature. 

Foreign  T rade 
Opportunities 
cAk _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
frcim  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

Purcha.se  and  agency  are  sought  in  Turin, 
Italy  (No.  40,878),  for  storage  batteries. 

Purchase  is  sought  in  Ponta  Delgada, 
.Vzores  (No.  40,880),  for  electrical  brand¬ 
ing  m.achines,  wooden  case. 

Purchase  is  desired  in  Panama  City, 
Panama  (No.  40,!*09),  for  electric  clocks. 

.Vgemy  is  desired  in  .Montreal,  Canada 
(.No.  40,962),  for  electric  fixtures. 

Agency  is  sought  in  Johannesburg,  South 
Africa  (No.  40,877),  for  flashlights  and 
batteries. 

Purchase  is  desired  in  Berlin,  Germany 
(No.  40,996),  for  multiple  plug  fuses. 

Purchase  is  desired  in  Ceska  Lijia,  Czecho¬ 
slovakia  (No.  40,879),  for  household  elec¬ 
trical  appliances. 

.Vgency  is  desired  in  Berlin,  Germany 
(No.  40,882),  for  household  electrical  appli¬ 
ances. 

Purchase  is  sought  in  Copenhagen,  Den¬ 
mark  (No.  40,994),  for  electrical  lamps 
with  ilynamos  for  bicycles. 

Agency  is  desired  in  Taihoku,  Japan 
(No.  40,876),  for  farm  lighting  plants. 

Purchase  is  sought  in  I'anama  City, 
Panama  (No.  40,909),  for  motors,  lights, 
teleiihones  and  annunciators. 

Purchase  or  agency  is  sought  in  Regina, 
Canada  (.No.  40,881  ),  for  iwle  line  mate¬ 
rial,  such  as  insulators  and  anchors. 

Purchase  is  desired  in  The  Hague,  Nether¬ 
lands  (No.  40,995),  for  ratlio  parts. 

.Vgency  and  pun-hase  are  desired  in 
Buenos  .Vires,  .Argentina  (No.  40,993),  for 
radio  sets  and  jiarts  and  loud  speakers. 

Agency  is  desired  in  Warsaw,  Poland 
(No.  40,883),  for  radio  technical  equip¬ 
ment. 

Purchase  is  sought  in  Berlin,  Germany 
(.No.  40,!*92).  for  insidating  wire  and  cables 
for  automobiles. 
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WHETHER 
the  energy 
comes  from 
out  of  the  man-hole  or 
from  oflf  the  pole  top 
— its  continuity  is  effi¬ 
ciently  and  econom¬ 
ically  protected  by 


G&W 


equipment 


G&W  equipment  is  not  costly, 
particularly  considering  the  huge 
investments  it  efficiently,  eco¬ 
nomically,  and  fully  serves. 
When  trouble  arises  on  the  lines, 
it  is  then  that  the  full  value  and 
importance  of  G  &  W  equipment 
is  realized.  Refer  to  our  Cata¬ 
log  No.  27  regarding  any  of 
your  overhead  or  underground 
problems.  Also  a  G  &  W  Engi¬ 
neer  will  gladly  assist  you. 


G&W  ELECTRIC 
SPECIALTY  GO. 

7780  Dante  Ave.,  Chicago 


O  &  disronnertinir  potheads  are  sec- 
tionaliiinK  points.  Four  t.v|>es  of  cable 
entrances  are  optional.  Easily  com¬ 
pounded.  Many  shapes  to  tit  installa¬ 
tion  conditions. 


The  hood  nut  on  the  O  &  W  Type  T  pot- 
head  has  a  compiete  watershed.  No  ex¬ 
posed  threads  to  cause  water  leakaice. 
Furnished  in  all  voltages  and  for  all  cables. 
Five  standard  aerial  Iiiks  to  fit  every  h«M>d 


UNIT 

GABLE 

HEAD 


ELECTSIC 


Exactly  What  You  Want 

G&W  designs  and  manufac¬ 
tures  practically  every  device 
for  the  end  of  a  cable.  See  our 
Catalog  No.  27. 


Hotheads 
Series  Cutouts 
Primary  Cutouts 
L'nderftround  Boxes 
H&T  Insulating  Sleeves 
Conduit  Bells 
tiround  Pipe  Caps 
Ground  Pipe  Points 
“Oil  and  air  break”  disconnecting 
devices  with  and  without  auto¬ 
matic  control 
Vault  Unit 
Oil  Disconnect 


'1  lie  .\F  Box  is  for  heavy  currents  at  tMMI 
volts  maximum.  Made  for  open  link  fuses, 
ilach  cabie  compounded  separately  and  is 
a  unit  right  up  to  bus.  Cables  ran  be 
added  or  removed  without  disturbing  rest 
of  box.  Type  AL  box  has  solid  disconnect¬ 
ing  links— otherwise  same  as  “AF”  box. 


The  Type  H  box  is  for  4..5O0  volt  opera¬ 
tion.  Has  solid  disconnecting  links.  Each 
cable  a  unit  right  to  bus.  Made  in  from 
two  to  eight  ways  for  two,  three,  or  four 
conductors  up  to  1,000  amperes.  An  ideal 


More  than  Protection 


POTHE 


/ 
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reduce  operating  costs 

by  using 

S&.C  Fuses  and 

S  &.C  Fuse  Mountings 

The  S&C  Fuse  improves  the  These  mountings  have  superior 
service  and  reduces  operating  contact  clips  which  provide  a 
costs  because  it  is  dependable.  good  contact  and  allow  easy  re- 
This  dependability  is  the  result  placement  of  fuses;  also,  they 
of  high  interrupting  capacity  are  designed  with  a  proper 
together  with  uniformity  in  regard  for  normal  as  well  as  ab- 
manufacturing,  refilling,  and  normal  voltage  stresses  related 
rating.  to  fuse  operation. 

S&C  Fuse  Mountings  aid  materi-  Therefore  when  S&C  Fuses  are 
ally  in  service  improvement  and  used  in  S&C  Fuse  Mountings  the 
operating  cost  reduction  by  hav-  two  work  together  as  a  unit  and 
ing  the  proper  mechanical  the  result  is  a  dependable  fuse 
strength  throughout  for  the  protection  which  improves  the 
support  of  the  S&C  Fuse  during  service  and  reduces  operating 
fuse  operation  on  short-circuit.  costs. 


Trade  Mark  Reg.  U  S.  Pat.  Off. 


1911— The  Third  Milestone 


The  44,000-volt  transmission  line  of  the  Sanitary  District  of 
Chicago,  running  along  the  Drainage  Canal  from  Chicago  to 
Lockport.  The  0-B  suspension  insulators  were  installed  in  1911. 


This  is  the  third  of  a  series  of  advertisements 
telling  the  20-year  story  of  O-B  insulator 
development. 


iifllPi 
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OF  INSULATOR  DEVELOPMENT 

Milestones  of  Transmission 
Tine  Constrnction 

Transmission  facilities  of  the  sanitary  District  of  Chicago,  in 
1911,  were  not  sufficient  to  take  care  of  the  growing  load  placed 
on  its  lines  by  the  extension  of  Chicago’s  boulevard  lighting  system,  and 
by  the  other  growing  power  requirements  served. 

So  additional  transmission  facilities  were  planned  to  carry  power  from 
the  Lockport  power  house,  30  miles  below  Chicago,  to  the  substation  at 
Western  Avenue  and  the  Drainage  Canal. 

Recognizing  the  successful  experience  of  others  in  the  use  of  0*B  cap 
and  pin  suspension  insulators,  the  Trustees  of  the  Sanitary  District  in¬ 
vestigated  and  selected  0-B  insulators  for  use  in  strings  of  three  10-inch 
units  to  insulate  their  new  44,000-volt  line. 

Certain  changes  in  design  were  made  at  this  time  to  provide  for  new 
service  conditions.  The  spacing  between  units  was  reduced,  thus  per¬ 
mitting  more  insulation  to  be  packed  into  a  given  string  length.  This 
important  fundamental  change  was  responsible  for  the  design  of  0-B 
Insulator  No.  25622,  of  which  millions  are  now  in  service. 

More  of  these  short  spaced  units  can  be  put  in  a  string  of  given  length, 
thereby  providing  more  effective  insulation.  Among  other  things, 
efficient  use  of  string  length  makes  better  use  of  tower  clearance,  which 
is  an  item  on  a  transmission  line. 

Thus,  because  it  marks  this  important  design  change,  the  installation  of 
0-B  suspension  insulators  on  the  lines  of  the  Sanitary  District  of  Chicago 
added  another  milestone  in  the  progress  of  transmission  line  construc¬ 
tion  and  insulation. 

Ohio  Brass  Company,  Mansfield,  Ohio 

Canadian  Ohio  Brass  Co.,  Limited 
Niagara  Falls,  Canada 

•  I I9H 


tassCk). 


NEW  YORK  PITTSBURGH 
PHILADELPHIA  BOSTON 


CHICAGO  CLEVELAND  ST.  LOUIS  ATLANTA 
SAN  FRANCISCO  LOS  ANGELES  DALLAS 


PORCELAIN 
INSULATORS 
UNE  MATERIALS 
RAIL  BONDS 
CAR  EQUIPMENT 


MINING 

MATERIALS 

VALVES 


otection 


cut  operatmg  costs . . 

decrease  outages.. 

decrease  time  taken  to 
resume  service  after 
outage . . 

decrease  damage  to 
insulators  or  conductor 

increase  the  flashover 
values  of  your  line 
insulation . . 


improve  service  to  your 
customers . . 


YOU  NEED 


•>w 


M 


> 
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3kF.A.BAKrLETT  TREE  EXPERT  COMPANY 

STAMFORD,  CONN. 


Public  Utilities  Division 


Here  Science 
helps  you,  too! 


The  same  standards  of  trained 
accuracy  and  scientifically  gov¬ 
erned  procedure  which  are  win¬ 
ning  for  Bartlett  general  prefer¬ 
ence  in  our  large  private  practice 
are  at  your  disposal.  Interfer¬ 
ence  trimming  by  Bartlett  de- 
dricians,  trained  and  schooled  in 
the  traditions  of  the  famous 


Bartlett  Tree  Research  Labora¬ 
tories,  is  both  an  investment  in 
good  will  and  an  immediate  econ¬ 
omy  in  maintenance  costs.  Re¬ 
sults  such  as  these  prove  the 
safety  and  the  economy  of  the 
Bartlett  Way.  For  information 
write  or  wire. 


September  28, 1929 


ELECTRICAL  WORLD 


13 


STEEL  POLES 


SOLVE 

OVERHEAD 

CONSTpUCTION 

FADOBLEMS 


The  sturdy,  trim  Weltrus  Steel  Poles  are 
typically  in  keeping  with  modern  elec¬ 
trical  development,  and  their  all-around 
utility  is  shown  by  the  great  diversity  of 
uses  to  which  they  are  put.  Combina¬ 
tion  street  lighting  and  distribution  lines, 
combination  trolley  and  distribution 
lines,  high  tension  transmission  lines, 
high  speed  interurban  trolley  lines,  pipe 
supports — in  fact,  overhead  construction 
of  any  kind  is  done  better  and  more 
economically  with  Weltrus  Steel  Poles. 
The  cost  is  not  only  within  the  reach  of 
any  project  soundly  conceived  and  con¬ 
servatively  financed,  but  is  directly 
comparative  with  the  cost  of  hazardous 
and  temporary  forms  of  construction. 


A  comparison  of  the  physical  properties 
and  load  ratings  of  Weltrus  Poles  with 
other  poles  of  equivalent  weight  will  con- 
clusively  demonstrate  the  efficiency  of 
their  design. 


TRUSCON  STEEL  COMPANY 


Transmission  Structures  Department 

YOUNGSTOWN,  OHIO 
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CONDIT  ELECTRICAL  MFC.  CORPORATION 

Afonii/actarcra  of  Eloetrieol  Protmctivo  Dovieom 
BOSTON.  MASS 

Nofrtwu  Et9c/rk  Compaof 

tjMrrco  ' 

DUtributor  for  the  Dominion  of  Conada 


Type  F-120-15D. 

3,000  Amperes. 

15,000  Volts. 

1,000,000  Kv-a 

interrupting  capacity. 

Condit  design  and  Condit  craftsman¬ 
ship  give  this  breaker  important  elec¬ 
trical  and  mechanical  advantages. 

It  merits  your  consideration  for  heavy 
duty  indoor  installations. 

Cm  In  icuch  junih  jCondU 


WORK  - 


*v  ^ 


This  regiment  of 
Condit  Breakers 
will  mean  Im¬ 
proved  Service 
for  One  Super- 
Power  System. 
Why  not  yours? 


I-PRESSURE  CON- 

.  AIR-BREAK  andDISCONNECTING 


Little  refinements  that  you  don’t 
j  ordinarily  look  for — or  haven’t 
been  accustomed  to  getting  .  .  .  but 
when  they  are  called  to  your  attention 
.  .  .  or  you  yourself  discover  them  .  .  . 
you  appreciate  that  there  is  a  margin  of 


TYPE  TTR-3 


TYPE  AU-3 


TYPE  TTL.3 


Look  it  up  FIRST 
in  the  R.  &  I.  E. 
catalog. 
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TACT 

SWITCHES 


From  the  simpleet  to  the  most  complex — R.  St  I.  E.  instollations  are  equally  dependable. 
R.  St  I.  E.  experience  Is  also  universal  In  application  and  world-wide  in  scope. 


quality  that  is  the  distinguishing  mark 
of  R.  &  I.  E.  equipment. 

Investment  in  R.  &  I.  E.  equipment 
cannot  be  termed  a  “cheap”  invest¬ 
ment  ...  for  it  is  neither  cheap  in 
appearance  nor  built  to  a  price.  The 
very  fact  that  it  “does  more”  makes  it 
worth  more  to  you.  You  owe  it  to 
those  who  look  to  you  for  service  to 
install  nothing  less  rugged — nothing 
less  dependable  than  R.  &  I.  E.  equip¬ 
ment. 


^haageablo  tar 
[any  pealtion  a» 
|Uie  swHah. 


Representatives  in 


Birminsham 

Dallas 

Indianapolis 
Kansas  City 
Los  Ancclcs 
Minneapolis 
Han  Francisco 
Seattle 
Toronto 
Phoenix 


Boston 

New  fork 

Philadelphia 

Pittsbureh 

Buffalo 

Cleveland 

Chiearo 

Cincinnati  ^ 

St.  Louis 

Denver 

riiarlotte 


RAILWAY  andINDUSTRIAL 

ENGINEERING  GO . GREENSBURG,  PA; 
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and  Cabf« 


satisfactory 


r.  Experienced 


rom  copper  bar 


n.t  and  produc 


quality  and 


Makers  of  Wire  Rope  and  Wire 

John  A.  Rocbling^s  Sons  Company 
Trenton*  New  Jersey 


ENCINEFR1NC 


MANUFACTURINC 


Good  ^^kls  Not 
Done^th  One  l^e 

OnThelUce 


ASSEMBLY 


Hi-Volta^e  has  never  turned  out  a  piece  of 
equipment  with  one  eye  on  the  price. 

In  designing,  we  forget  price,  and  concen¬ 
trate  everything  to  make  the  best,  most  usefu*, 
durable  job. 

In  manufacture,  we  do  the  same. 

The  entire  line  of  Hi-Voltage  Outdoor  Equipment — Air 
Break  Switches,  Gang  and  Hook  Disconnects,  Fuses,  Choke 
Coils,  Bus  Supports,  Connectors,  shows  a  skill  of  design — a 
finish  in  manufacture  that  means  quality  only. 

Patronage  we  have  enjoyed  for  these  years  convinces  us 
that  engineers  appreciate  equipment  made  to  such  standards. 

Experience  has  shown  that  superior  wear,  reliability,  con¬ 
venience  we  have  built  into  this  equipment  pays  our  patrons 
in  the  long  run. 


V 


/" 


•S' 


/ 


■/ 


% 
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Hi- Voltage  Equipment  Co, 

Cleveland,  Ohio,  U.  S.  A. 


Hi- Voltage  Air 
Break  Switches 

Vertical  type — arc  is  formed  and  broken 
at  top  of  arching  horns.  Main  contacts 
can  never  burn.  Never  fails  to  clear 
heaviest  loads. 

Monel  ball  and  bronze  race  bearings 
make  oiling  unnecessary,  and  keep  switch 
operable  in  spite  of  weathering. 

Contacts  will  always  carry  the  load — 
no  matter  how  dirty  or  corroded.  Sleet 
protection  adequate. 

A  well  designed,  well  finished,  sturdy 
switch  which  is  giving  satisfaction  to  the 
highest  degree  in  many  installations. 

Hi- Voltage  Gang 
Disconnects 

Our  line  of  gang  disconnects  is  of  wide 
variety,  and  will  meet  any  conceivable 
operating  condition. 

Two  types — side  opening  and  vertical 
opening.  Contacts  are  of  the  same  funda¬ 
mental  design  as  our  air  break  switch. 
Bearings  are  Monel  ball  and  bronze  race 
— never  need  lubrication.  Even  a  6  pole 
800  ampere  switch  always  operates 
smoothly. 

May  be  electrically  interlocked  with  oil 
circuit  breakers,  so  they  cannot  be  opened 
when  the  circuit  breaker  is  closed. 


Hi- Voltage  Fuses 

No  fusing  problem  has  ever  been  put  up 
to  us  that  could  not  be  solved  with  the 
Hi-Voltage  Fuse.  The  fastest  operating 
fuse  obtainable,  it  can  absolutely  be  de¬ 
pended  upon  to  clear  in  one  cycle,  and  at 
the  zero  point  of  the  wave. 

These  fuses  have  been  tested  under 
severest  conditions,  under  heaviest  loads, 
and  never  fail  to  clear.  As  a  result,  many 
of  the  largest  central  stations  are  using 
Hi-Voltage  Fuses  as  standard. 

Fuse  links,  which  cost  only  a  few  cents, 
are  quickly  replaceable  in  the  field. 


Hi-Voltage  Hook 
Disconnects 

More  than  a  built-up  knife  switch,  the 
Hi-Voltage  Hook  Disconnect  presents  a 
great  advance  in  design  and  workmanship. 

The  jaw  consists  of  a  center  piece, 
which  forms  the  contact  between  the 
double  blade,  also  contact  fingers  engage 
the  outer  surfaces  of  the  blades. 

Hinge  is  under  positive  pressure  through 
a  76  lb.  compression  spring.  The  lock  is  a 
substantial  sliding  bolt,  similar  to  a  heavy 
door  latch. 

Accuracy  of  machining,  quality  of  work¬ 
manship  are  of  high  order. 

Enduring  in  conductivity  —  easy  of 
operation. 


‘  z-  jI. 


j,'  * 


Western  Red  Cedar  poles  are  character¬ 
ized  by  their  great  regularity  in  shape  and 
size.  If  they  were  built  to  order,  over  the 
same  pattern,  their  consistent  features 
could  not  very  well  be  improved  upon. 
Each  pole  has  the  same  regular  and  uni¬ 
form  taper  as  its  neighbor  in  the  line,  and 
is  singularly  well  adapted  and  fitted  for 
pole  service. 

Just  as  they  possess  the  same  trim  and 
sightly  appearance,  so  they  have  the  in¬ 
herent  and  enduring  strength  that  makes 
them  ideal  for  pole  purposes. 

Uniformly  straight,  clean,  shapely  and 
strong.  Western  Red  Cedar  poles  stand, 
row  upon  row,  across  the  landscape  like 
the  colonnade  of  a  great  Temple  of 
Industry. 


WESTERN  RED  CEDAR  ASSOCIATION 


Executive  Offices,  Spokane.  Wash. 


Research  Division,  Minneapoiii,  Minn. 


■  ) 


) 

/ 


Cormmr  Polm  im  Umet  of  Northmrn 
State*  Potter  Co,  Mar  MianeapoUs, 
Minn,  earrylmg  12,000  volt  eircmlt 
—4,000  volt  primtmry  eireuit  and 
secondary  eircnit — on  " P  A  H 
Process”  Class  B—SO  foot  Western 
Red  Cedar  Poles, 
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What  is  the  Life  of  a 
^^P&H  Process”  Pole? 

Frequent  inspections  of  &  H  Process”  Poles  set 

in  lines  located  in  different  sections  of  the  country, 

I  plus  data  given  us  by  other  users,  discloses  no  evi- 
^  dence  of  decay  and  a  sufficient  amount  of  free  oil 
throughout  the  groundline  area  of  the  poles  to 
assure  a  protection  of  over  30  years  in  addition 
to  its  untreated  natural  life  of  13V^  years  (as 
given  in  Report  of  Committee  on  Preser¬ 
vation  Treatment  of  Poles  and  Cross 
Arms-Proceedings  of  N.  E.  L.  A.) 

Thirty-five  to  forty  years  is,  therefore, 
a  conservative  estimate  for  the  life  of 
a  '^P  &  H  PROCESS”  Pole.  This 
long  life  is  made  possible  by  a 
thorough  understanding  of  the 
principles  of  wood  preserva¬ 
tion,  the  ability  to  correctly 
apply  these  principles  and  a 
predetermined  standard 
for  everything  done  in 
the  manufacture  and 
Butt-Treating  of 
"P&H  Process” 

Cedar  Poles. 

All  Cedar  Pole 
requirements  .  .  . 

Northern  White 
Cedar  or  Western 
Red  Cedar. 

^  ^Still  in  the  Lead^^ 

MUILIL  CO 


New  York,  N.  50  Qwch  St. 
Chicago,  IlL.  19  So.  Labile  St 


MINNEAPOLIS ,  MINN. 

Bostoa,  Maaa  ,  733  Public  Service  BMg. 
Kamea  City,  Mo.,  517  Pioneer  Trust  BMg. 


Sayttm.  Iftioi  854  Reibold  Bldg. 
O— ha,  Ttk Electric  Bldg. 
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Dimension 


It  is  generally  accepted  that 
length,  breadth  and  thickness  are 
the  practical  dimensions  the  engi¬ 
neer  uses  in  specifying  substation 
equipment. 

There  is  however  a  FOURTH 
dimension  which  is  all-important, 
and  is  usually  dictated  by  his  sixth 
sense : 

E  X  P  E  R 
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220  Volts  to  275,000  Volts 

Some  of  the  better  known  Elpeco  installations 


275,000  VOLTS 

Public  Service  Electric  &  Gas  Co. 

3-pole,  m&tor  driven,  disconnecting-  switches  at  Roseland, 
N.  J„  Substation, 

220,000  VOLTS 

Southern  California  Edison  Co, 

3-pole  disconnecting  switches  at  Eagle  Rock  Substation, 
Philadelphia  Electric  Company 

3-pole  disconnecting  switches  at  Plymouth  Meeting  Sub¬ 
station, 

Phoenix  Utility  Company 

3-pole  disconnecting  switches  at  Siegfried,  Pa. 

Phoenix  Utility  Company 

3-pole  disconnecting  switches  at  Bushkill,  Pa. 

187,000  VOLTS 

Duke  Price  Power  Company 

3-pole  dis<x)nnecting  switches  at  Isle  Magline,  Canada, 

150,000  VOLTS 

Sherman  Power  Construction  Co. 

3-pole  horn  gap  switches,  Monroe  Bridge.  Mass. 

132,000  VOLTS 

Penna.  Water  &  Power  Co..  Holtwood,  Pa. 

Commonwealth  Edison  Co.,  Chicago,  Ill. 

Metropolitan  Power  Co.,  Middletown,  Penna. 

Phoenix  Utility  Co.,  American  Falls,  Idaho. 

120,000  VOLTS 

Tennessee  Electric  Power  Co.,  Chattanooga,  Tenn. 

Mercer  Co.  Light  Heat  &  Power,  Co.,  Sharon.  Pa. 

110,000  VOLTS 

Washington  Water  Power  Co..  Spokane,  Wash. 

New  England  Power  Constr.  Co.,  Reedsboro,  Vt. 
Philadelphia  Electric  Co.,  Philadelphia.  Pa. 

Western  Canada  Power  Co.,  Elk  Lake,  Ont. 

Turner  Falls  Power  Co..  Greenfield,  Mass. 

Penn  Central  Lt.  &  Power  Co.,  Shade  Gap,  Pa. 

88,000  VOLTS 

Southern  Ohio  Power  Co.,  Athens,  O. 

Appalachian  Electric  Power  Co.,  Saltville,  Va. 

Halifax  Power  Co.,  Chase  City,  Va. 


66,000  VOLTS 

Commonwealth  Eldison  Co.,  Chicago,  Ill. 

Appalachian  Electric  Power  Co..  Cabin  Creek,  W.  Va. 
Atlantic  City  Electric  Co.,  Egg  Harbor,  N.  J. 

44,000  VOLTS 

Metropolitan  Edison  Co.,  Hanover,  Pa. 

Binghamton  Lt.  Ht.  &  Pr.  Co.,  Johnson  City,  N.  Y. 
Penna.  Edison  Co.,  Easton,  Pa. 


35,000  VOLTS 

Monongahela-West  Penn.  Public  Service  Co.,  Fairmount, 
W.  Va. 

Rochester  Gas  &  Elec.  Co..  Rochester,  N.  Y. 

Southern  Ohio  Power  Co.,  Point  Pleasant,  W.  Va. 


25,000  VOLTS 

Long  Island  R.  R..  East  New  York.  L.  I. 

Edison  Electric  Co..  Sinking  Springs.  Pa. 

Atlantic  City  Electric  Co.,  Atlantic  City.  N.  J. 

(All  3-pole  horn  gap  switches) 

15,000  VOLTS 

Syracuse  Lighting  Co.,  Syracuse,  N.  Y. 

Consolidated  Gas  Elec.  Lt.  &  Pr.  Co..  Baltimore.  Md. 
Knoxville  Power  A  Lt.  Co..  Knoxville,  Tenn. 

8,000  VOLTS 

Morris  A  Somerset  Elec.  Co.,  Morristown,  N.  J. 
Island  Oeek  Coal  Co.,  Huntington.  W.  Va. 


6,600  VOLTS 

Norfolk  A  Western  Rwy.  Co.,  Norfolk,  Va. 
Ky.  A  W.  Va.  Power  Co..  Pikesville.  Ky. 

(All  3-pole  horn  gap  switches) 


220  VOLTS 

Indoor  and  outdoor  disconnecting  switches,  bus  supports, 
choke  coils,  fuse  mountings,  relay  test  switches,  fittings, 
for  industrial  plants,  mines,  railroads,  etc.,  etc. 


412-420  NORTH  EIGHTECNTHST.  PHILADELPHIA. PA. 


J 
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Klein  B.  Robertnon 
.  .  .  .Joy  &  Cox,  Inc. 
.  H.  M.  Thomas  Co. 
.  .L.  W.  Thompson 
..Fred.  W.  Carlson 


REPRESENTATIVES: 

Boston  . J.  J.  Costello  Cleveland  . \.  D.  Fishel  Co.  Dallas  . 

Non  York  . 4.  l.,eo  Scanlon  Co.  rittsbureh  . Henr.v  N.  Muller  Co.  Denver . 

BolTalo  . J.  I.eo  Scanlon  Co.  Chlcaeo  . Frank  P.  Withers  San  Franciscti  .... 

Phlladelph'ii  . The  Branlley  Co.  St.  Ixtiiis  . 4.  P.  Lane  I,os  Aneeles  . 

Atlanta . H.  Donelas  Stier  Seattle  . 

In  Canada:  Canadian  Line  Materials,  Ltd.,  Scarboro  Junction,  Ont. 

Home  Offlee:  Biirnd.v  Kneineerine  Co.,  Inc.,  10  E.  43d  St.,  New  Y'ork 


CO 

for  Bus  Economy 
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The  same  care  that  goes  into  the  selection 
of  timber  for  **Black  Beauty*’  poles  is  con¬ 
tinued  through  the  entire  manufacturing 
process.  Each  step  is  accompanied  by  an 
inspection  as  rigid  as  that  conducted  in  the 
field.  They  come  to  you  uniformly  excellent 
and  durable- --ready  for  generations  of  ser¬ 
vice  —  backed  by  the  guarantee  of  this 
organization  and  the  integrity  of  the  men  of 
whom  this  company  is  composed. 


A  “Good  Fellow 


Who  Can  t  Be  Fooled 


Our  inspectors  hear  this  frequently.  The  woodsmen 
know  them  as  smiling  eagle-eyed  timbermen  who 
separate  strictly  the  unfit  from  the  fit. 

A  ^^Black  Beauty”  pole  must  first  be  a  suitable  piece 
of  timber.  This  is  the  initial  step  in  the  ^Black 
Beauty”  line  of  production.  Every  succeeding  step 
is  taken  with  the*  same  care. 

Pole  life  is  dependent  upon  this  exactness. 

lack 


«?  <■  u  ■  y 

Poles 

TEXAS  CREOSOTING  COMPANY 
ORANGE,  TEXAS  HOUSTON,  TEXAS 


/ 


/ 


^  r-  C 

*  ,1V  ^  • 

n  ■ 


,  rf-'^-r  - 


rv.,jj|Av  4'"  _  i 

”  -r^  ‘-f  ^'-litc.w 


:Mar  4 


rwy 

T 


HROUGH  the  MOUNTAINS 
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Where  the  heat  of  mid-day  and  the  cold  of  the  mountains  at  night, 
combine  to  give  insulators  maximum  changes  from  hot  to  cold  every 
24  hours,  J-D’s  heavy  thick  porcelain  discs  are  in  great  favor. 

This  installation  happens  to  be  on  the  lines  of  the  Pacific  Gas  dC 
Electric  Co.  Others,  however,  are  in  the  tropics,  in  South  America, 
at  the  Panama  Canal,  in  the  South  Pacific  and  elsewhere. 

If  you  have  a  similar  problem,  involving  sudden  changes  of  tempera¬ 
ture  throughout  a  wide  range — get  in  touch  with  J-D.  If  your  big 
problem  is  lightning,  do  likewise. 


JEFFERY'  DEWITT 
INSULATOR  COMPANY 


KENOVA 


WEST  VA. 


J! 


JEFFERY'DEWITT 


The  MacGillis  &  Gibbs  Company 


New  York 
220  Broadway 


120  E.  Wisconsin  Ave. 
Milwaukee,  Wisconsin 


Chicago 

80  E.  Jackson  Blvd. 


More 


Service 


Continuous  growth  in  industry  results  from  giving  satisfaction  through  con¬ 
scientious  service. 

The  MacGillis  &  Gibbs  Company  again  announces  increased  facilities 
by  the  enlargement  of  their  Cedar  yards  at  Minnesota  Transfer,  in- 
eluding  a  new  and  modern  plant  for  the  open-tank  treatment  of 
Cedar  Poles,  guaranteed  penetration  process. 

This  plant  has  a  daily  capacity  of  six  carloads  and  is  complete 
with  ample  creosote  oil  storage,  a  puncture  machine  for  the 
incising  of  poles,  greatly  enlarged  storage  facilities,  the 
last  word  in  modern  mechanical  equipment  for  the 
economical  and  efficient  transportation  of  poles  about 
the  yard,  additional  track  facilities,  etc. 

These  increased  facilities  will  enable  the  y/.' 

MacGillis  &  Gibbs  Company  to  handle  .>p\' 

their  constantly  increasing  volume  of  jfF  ■■ 

business  with  even  greater  efficiency.* 
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The  finished  product.  A  typical 
load  of  MactSillis  Cedar  Poles. 


September  28, 1929 


1  Puncture  Machine,  MacGillis 
deeisn,  to  incise  poles  for  pene¬ 
tration  treatment. 


‘2  L/ive  roll  equipment  to  transport 
^  poles  about  the  yard  fast  and 
economical.  The  poles  do  not 
come  in  contact  with  the  Kround 
at  any  time. 


Typical  .MacGillis  pilinK  skids 
three  feet  hi(th  of  creosoted 
timber,  free  from  venetatlon. 


^  MacGillis  poles  in  storage.  Total 
rapacity  Minneapolis  storage 
yard — ‘.100,000  cedar  poles. 


One  battery  of  treating  vats.  Total 
plant  capa^ty  six  cars  dally. 


4  Creosote  Oil  storage  tanks,  rapacity 

lOAAAA 
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Akron,  Ohio 

lUectric  Motor  &  Repair  Co. 
High  and  Barge*  St*. 

Atlanta,  Georgia 
B.  K.  Higginbottooi 
1431  Healy  Bldg. 

Baltimore,  Md. 

Indu*trial  Power  Equip.  Co. 
421  W.  Camden  St. 

Boaton,  Ma**. 

Geo.  H.  Wahn  Co. 

69-71  High  Street 

Buffalo,  N.  Y. 

John  B.  Hoffman 
280  Carolina  St. 

Chicago,  Ill. 

John  K.  Smith 
844  Ru*h  St. 

Cincinnati,  Ohio 

S.  L.  Currier 

833  Union  Truat  Bldg. 

Cleveland,  Ohio 
Public  Setvice  Supply  Co. 
627  Union  Truat  Bldg. 

Dallaa,  Teza* 

F.  T.  Morriaaey  A  Co. 

140C  Allen  Bldg. 

Denver,  Colo. 

Electric  Sale*  Co. 

1S3S  Broadway 

Detroit,  Michigan 
Richard  P.  Johnaon 
10-230  General  Motor*  Bldg. 

Indianapolia,  Indiana 
Scott  Jacqua  Co.,  Inc. 

202  Indiana  Terminal  Whae. 

Lincoln,  Neb. 

Enterpriae  Electric  Co. 
1425-35  M.  St. 


The  design  and  construction  of  the  tanks 
should  not  be  overlooked  when  transformers 
are  being  compared.  9  Kuhlman  tanks  are 
designed  so  that  the  oil  is  contained  entirely 
in  sheet  steel— the  cast  iron  or  structural  steel 
base  is  not  depended  upon  for  tightness. 
Each  tank  is  thoroughly  tested  with  kerosene 
before  it  is  secured  to  the  base.  Kuhlman 
Transformer  tanks  are  made  from  copper 
bearing  steel  that  offers  greater  resistance  to 
corrosion.  Additional  resistance  is  added  by 
the  paint,  which  is  a  combination  of  metal 
primer  and  enamel.  5  There  are  many  fao 
tors  that  contribute  to  the  reliability  and 
operating  economy  of  Kuhlman  Transform¬ 
ers— this  is  one  of  them. 

KUHLMAN  ELECTRIC  CO.,  BAY  CITY,  MICH. 


Milwaukee,  Wis. 

Wm.  H.  Fernholz 
1031  Clybourn  St. 

Minneapolia,  Minn. 

Joaeph  L.  Barnard 
2101  Blaiadell  Ave. 

Montreal,  Quebec 
W.  O.  Taylor  Sa  Co. 

415  Canada  Cement  Bldg. 

New  Orleana,  La. 

Lyman  C.  Reed 

1230  Hibernia  Bank  Bldg. 

New  York,  N.  Y. 

D.  F.  Potter,  Jr. 

Graybar  Bldg. 

New  York  (Export) 

Parr  Electric  Export  Corp. 
77  Warren  St. 

Omaha,  Neb. 

J.  H.  Nicholaon 
6315  N.  33rd  St. 

Philadelphia,  Pa. 

J.  Edward  Bolich 
1015  Cheatnut  St. 

Pittaburgh,  Pa. 

Continental  Sale*  fla  Eng.  Co. 
839  Oliver  Bldg. 

Rocheater,  N.  Y. 

Geo.  W.  Foote 
601  Temple  Building 

San  Franciaco,  Cal. 

C.  F.  Henderson 
Call  Building 

Seattle,  Wash. 

Equipment  Sale*  Co. 

514  Lloyd  Bldg. 

Tampa,  Fla. 

Tampa  Hardware  Co. 

Polk  8a  Morgan  St*. 

Toledo,  Ohio 
Howard  J.  Wittman 
319  Spitzer  Bldg. 


Lo*  Angeles.  Cal. 
Thomas  Machinery  Co. 
912  E.  3rd  St. 


York.  Pa. 

Harry  W.  Motter 
25  N.  Duke  St. 
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Complete  facilities  for  framing,  shaving  and  color  staining  of  poles 

NAUGLE  POLE  8C  TIE  COMPANY  59  East  Madison  St.,  Chicago 

BRANCHES:  New  York,  Columbus,  Kansas  City,  Spokane,  Boston,  Madison,  Los  Angeles 
MAIN  YARDS  AND  BUTT-TREATMENT  PLANTS:  Minneapolis,  Pinconninc,  Mich.;  Spokane, 

Sand  Point,  Idaho;  Seattle. 

Uoff^ont  JD^/ric  POirtfatsrr 


Naugle  Framing  Service 


A  better  job  for  less  money 


NAUCLE 


A  comparison  of  the  cost  of  framing  poles  when 
done  by  the  linemen  on  the  job,  with  Naugle  charges 
for  the  same  work,  will  prove  conclusively  that  the 
latter  are  decidedly  cheaper. 


By  means  of  more  efficient  equipment  and  more  con¬ 
venient  working  conditions,  Naugle  can  carry  on  this 
work  tO'better  advantage  than  your  linemen  in  the 
field  and  the  economy  effected  is  being  passed  on  to 
you,  as  an  added  feature  of  Naugle  Pole  Service. 


WESTERN  AND  NORTHERN  CEDAR 
With  or  without  butt-treatment 


The  figures  from  the  cost  sheets  of  several  representa¬ 
tive  utilities  indicate  that  a  saving  of  approximately 
75%  can  be  effected  by  having  this  work  done  at  the 
Naugle  yards. 


Transformer 


Insulation 


INSULATION  is  the  most  important  tundamental  in  the 
design  and  construction  ot  transformers.  Moloney  trans- 
formers  are  designed  with  high  factors  of  safety,  and  the 
best  quality  of  insulating  materials  is  used  in  their  construc¬ 
tion.  They  have  stood  the  test  of  years  of  CQntinuous  and 
satisfactory  service  in  all  parts  of  the  country. 


MOLONEY  ELECTRIC  COMPANY,  ST.  LOUIS,  MO 
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Partridge  pole  service 
is  quick  and  dependable 

Order  Partridge  poles  and  you  can  rest  assured  that  you  will 
get  delivery  in  the  shortest  possible  time.  You  can  be  equally 
certain  that  every  pole  in  your  shipment  will  be  right. 
Every  one  will  come  up  fully  to  specifications. 


T.  M.  PARTRIDGE 

Lumber  Company 


LUMBER  EXCHANGE 
Minneapolis  Minnesota 


PARTRIDGE 

POLES 


The  Partridge  organization  has  ample  facilities  to 
handle  orders  for  poles,  treated  and  untreated,  at 
maximum  efficiency.  But  it  is  not  overgrown. 
Every  order  receives  personal  attention  from  an 
executive  who  is  constantly  on  the  alert  to  see 
that  the  peculiar  requirements  of  each  cus- 
tomer  are  satisfied,  and  that  the  Partridge 
reputation  for  unsurpassed  service  re^ 
mains  unspotted. 


PARTRIDGE 

POLES 


WESTERN  RED  AND  NORTHERN  WHITE  CEDAR 
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WHEN 
SOUTHERN  YELLOW 
PINE  POLES  ARE 

CREOSOTED.. 


^  ! 


A  charge  of  polea  entering 
a  treating  cylimler. 


Southern  yellow  pine, 

because  its  heart*wood  is 
particularly  decay  resistant 
and  the  cellular  structure  of 
its  sap-wood  readily  lends 
itself  to  successful  treatment 
by  creosote,  is  peculiarly 
adapted  for  poles.  When 
treated,  full  length,  under  pres¬ 
sure,  its  durability  and  de¬ 
pendability  are  immeasurably 
increased,  as  it  is  fortified 
against  decay,  insect  damage  and  destruction 
by  fire.  The  combination  of  Southern  Yellow 
Pine  and  Long-Bell  manufacture,  possessing 
those  essential  characteristics  demanded  by 
exacting  service,  is  rapidly  becoming  the 
standard  of  pole  line  construction  throughout 
the  industry. 


2  A  cloae-up  of  one  of  the 
modern  cylinders,  ^apt- 
able  for  treating  by  any  stand¬ 
ard  process. 


Lmt  thU  Tradm^Mark  6«  your 
guide  to  poie  purchares^  yoMtr 
tururanee  of  tong  and  aatim- 
factory  uorvitse. 


THE  LONG-BELL  LUMBER  COMPANY 


Established  1875 

109  R.  A.  LONG  BLDG.  KANSAS  CITY,  MISSOURI 


3  After  being  treated,  full 
length,  under  pressure. 


T  ono-ReLL 

tREOSOTED 

YELLOW  PINE 
POLES 
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Bridge  builders, 
miners,  contractors, 
car  builders  and  rail¬ 
road  and  shipyard 
workers  need  the 
Snell  Construction 
Bit. 


When  the  job  de¬ 
mands  a  deep  hole, 
the  Snell  Construc¬ 
tion  Bit  is  your  one 
best  bit. 


No.  660.  In¬ 
stallation  Bit. 


Boring  in  Green 
wood  tests  the  mettle 
of  bits  and  men.  For 
hard  heavy  duty  like 
this  the  Snell  Con¬ 
struction  Bit  is  by 
test  superior  to  all 
others. 


Aloft  with  the  erec¬ 
tion  crew.  Swaying 
in  the  wind,  a  sud¬ 
den  lurch  will  bend 
and  ruin  an  ordi¬ 
nary  bit.  Here  the 
great  stiffness  and 
jtrength  of  the  Snell 
Construction  B  i  t 
makes  it  superior 
to  all  others. 


N'o.  666.  Con¬ 
struction  Bit. 


You  can  sell  and  recommend  Snell  Bits 
on  their  long  time  merit.  For  rough  work 
under  severe  strain  and  abuse.  A  Snell 
Bit  will  stand'up  on  the  job. 

The  head  leads  its  own  way  through  as 
the  keen  edges  of  unique  design  bite  into 
the  wood.  Each  bit  made  of  Special 
analysis  steel  and  tested  in  wood  under 
strain  before  shipping. 

Stiffer — stronger — tougher.  Booklet 

and  dealer  information  on  request. 

Sales  Representatives 

John  H.  Graham  8C  Company,  Inc. 

113  Chambers  Street 
New  York  City 


No.  660D.  In¬ 
sulator  Pin 
Bit. 


Fit  a  Snail  into  the 
machine  for  that  bit 
gf  tough  wood  work. 
Snell  Bits  are  de¬ 
signed  for  heavy  duty 
— stiffer — stronger. 


Snell  Manufacturing  Co. 

Fiskdale,  Massachusetts 


y 
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Remarkable  economies  claimed 
'  for  multi-circuit  tower  lines  have 
been  proved  by  the  Southern  California 
Edison  Company.  Savings  in  cost  of 
right-of-way,  construction  and  mainte¬ 
nance  on  these  structures  were  so  out¬ 
standing  that  this  utility  is  now  using 
them  almost  exclusively  on  transmission 
lines  in  the  vicinity  of  Los  Angeles. 

Towers  carrying  from  four  to  fourteen 
66  kv.  circuits  have  been  erected  through 
developed  industrial,  residential  and 
agricultural  areas.  Economies  in  initial 
and  maintenance  costs  have  been  effected 
in  every  case.  (A  few  of  the  important 
advantages  of  these  structures  are  out¬ 
lined  on  the  page  opposite.) 

All  of  these  towers  were  manufactured 
by  the  Pacific  Coast  Steel  Company.  May 
our  engineers  and  organization  work 
with  you  in  securing  similar  economies? 


Tu'clve  circuit  66-kv.  multi-circuit  to<wer  on  Long 
Beach  to  Lighthipe  line.  Outriggers  give  these 
structures  a  capacity  of  fourteen  circuits. 


Six  circuit  66-kv.  angle 
toiver. 


Xote  protected  run- 
v;ay  providing  ac¬ 
cess  to  all  circuits. 


PACinc  Coast 


Manufacturers  of 


TRANSMISSION,  TOWERS 


General  Office:  Hunter-Dulin  Bldg., 
San  Francisco 


Multi«Circuit 

Saving  of 
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Towers  Permit 

Over  25% 


A  few  major  advantages  of 
multi-circuit  towers. 


1.  Saving  of  at  least  25%  in  right-of-w'ay. 

2.  Saving  of  approximately  10%  in  cost  of 
steel. 

3.  Saving  of  30%  to  60%  on  cost  of 
foundations. 

4.  Saving  of  lineman’s  time  for  inspection 
and  maintenance. 

5.  Ideally  adapted  to  conditions  demanding 
get-away  with  large  number  of  circuits 
through  high  priced  right-of-way  areas. 

6.  Neater  appearance  offered  by  circuits 
and  structures  reducing  objections  from 
adjacent  property  owners. 

7.  Right-of-way  used  to  better  advantage. 

8.  Reduces  hazard  of  contact  with  tower 
legs. 

9.  Bridge  construction  permits  access  to 
only  cleared  circuits  as  others  are  pro¬ 
tected  by  locked  gates. 


May  we  send  additional  data? 


Eight  circuit  66-kv.  toicer  •with  outrigger  equip 
ment.  Overall  vaidth  of  this  structure  is‘^0  ft. 
permitting  use  of  100  ft.  right-of-<way. 


Four  circuit  66-kv. 
t  0  V!  e  r  s  sho<wing 
economy  of  space 
and  foundations. 


Steel  Company 


OPEN  HEARTH  STEEL 


AND  STRUCTURES 


Plants:  San  Francisco,  Portland,  Seattle 
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That  the  Peirce  Electroweld 
Secondary  Rack  (latest  re¬ 
finement  in  Racks)  is  the 
Strongest  Rack  for  its  weight 
ever  produced  is  not  a  mat¬ 
ter  of  luck.  It  is  another  en¬ 
gineering  achievement  of  our 
organization  brought  to  a  suc¬ 
cessful  climax  after  much 
hard  study  and  many  tests. 
As  the  PIONEERS  of  Pole 
Line  Hardware  we  have  not 
only  blazed  the  trails,  but 
are  constantly  improving  the 
highways  of  progress  in  the 
Electrical  Industry. 

Carried  in  Block  and  diatrih- 
nted  by  172  Leading  Electrical 
Jobbers  located  throughout 
the  United  States.  There  is 
one  near  you. 


No.3ft48 


TKc  cx)mplete  1 
absence  of  laps,' 
in  Peirce  Electro^ 
Weld  Seconday 
Racks,  eliminate 
all  possibility  of 
weeping  joints. 
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No3920 


Sion 


No.402 


No.  3920 — Peirce  Wedge  Grip  Service 
Brackets  for  anchoring  Multiple  Con¬ 
ductor  Service  Cables,  round  or  flat  styles 
to  Wood,  Masonry  or  Secondary  Racks. 

No.  402 — Peirce  Solderless  Service 
Connectors  save  time  in  making  Second¬ 
ary  Service  Connections. 

No.  190 — Peirce  Wireholder — A  per¬ 
manent  method  of  attaching  secondaries. 
Metal  in  Tension — Porcelain  in  Compres- 


No.  164 — Peirce  Split  Type  Lamp 
Lead  Insulator — allows  easy  access  to 
lamp  leads  for  replacement  or  repair.  Parts 
cannot  drop  loose. 

No.  8358  —  Peirce  Adjustable  Pole 
Bands  for  attaching  all  types  of  Pole  Line 
Hardware  to  Tubular  Steel  or  Concrete 
Poles. 


No.  164 


No.  8356 


<»»/CX>MPANY 


PITT  S  B  URGH  ^  OAKLAND.  CAL. C  H I  C  A C  O 


CREOSOTED  YELLOW  PINE  PRODUCTS 


300,000  Acres 
One  of  the 
largest 


Individual 
Holdings  in. 
America 


Why  Central  Station  Men  Like 


new 


An  unfailing  source  of  supply  for  good  uniform 
creosoted  poles  is  an  advantage  for  the  Central 
Station  executive  that  he  has  been  quick  to  seize 
and  appreciate. 

With  thousands  of  acres  of  Dense  Southern 
Yellow  Pine  in  the  BROWN  holdings,  nearby  to 
this  organization’s  own  creosoting  plant,  and  with 
their  own  crews  and  equipment  for  handling  poles 
from  the  forest  to  the  final  shipment,  BROWN 


is  in  a  unique  position  to  serve  creosoted  pole  users 
of  the  Central  Station  industry. 

In  place  of  many  profits,  the  BROWN  “one- 
organization-straight-through”  method  eliminates 
paying  out  an  outside  inspection  profit,  cutting 
profit,  treating  profit,  etc.  This  means  more  than 
an  operating  saving — it  means  the  ability  to 
assure  uniform  quality  and  control  deliveries. 

Have  you  the  details  of  the  “new  deal  in  poles”? 


CREOSOTING  DEPARTMENT 

W.  P.  BROWN  &  SONS  LUMBER  CO.,  Inc 

Fourth  and  K  Streets,  Louisville,  Kentucky 
Telephone:  Magnolia  2407 
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Lapp  Iksulator  Co.'“4eRoyny.u.s.a 


These  Insulators 
Endure 


The  Lapp  Insulators  here 
shown  mark  the  very  peak 
accomplishment  of  plastic, 
high  voltage  porcelain  in  one 
piece — no  joints,  straight  as 
sound  as  hells! 


j  iSfW  arrows. 

V.  Only  clay  freed  of  all  occluded 

Kr  air  made  this  achievement 
B  possible.  The  only  known 
way  of  removing  all  the 
^  air  from  clay  is  the  Lapp 

Vacuum  Process  (patented).  Lapp  Insulators  carry  up 
to  220,000  volts  indefinitely,  regardless  of  atmospheric 
conditions. 


With  Lapp  Insulators  line  maintenance  costs 
come  down  and  stay  down 


Here's  how  the  Lapp  Vacuum 
Process  acts 


S' 
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more  be  said? 


1  am  enclosing  Z  snap  shots  of  a  pole  on  our  Hi-Line  that  was 
struck  directly  by  lightning  during  a  severe  storm  the  early  part 
of  this  month.  The  Line  sustained  a  direct  stroke' of  lightning 
and  it  went  to  ground  over  5  poles  in  a  group,  and  the  snap  shot 
is  of  the  pole  that  sustained  the  worst  damages.  The  lightning 
struck  the  Line  and  the  discharge  was  so  heavy  that  one  pole  could 
not  cariy  the  whole  of  it  and  it  apparently  broke  up  in  5  parallel 
discharges.  This  particular  pole  had  pieces  tom  out  of  it  6  feet 
long  and  at  least  6”  in  diameter,  the  discharge  travelling  around 
the  pole  in  a  circle  making  about  5  turns  from  the  top  to  the 
bottcmi  and  throwing  pieces  of  the  pole  50  feet  away  and  so  weakened 
the  pole  that  it  was  necessary  to  replace  it  with  a  new^one.  Two 
other  poles  had  slivers  tom  out  of  them  but  not  sufficient  to 
require  their  replacement. 

Now  the  thing  I  know  you  would  be  interested  in  is  that  in  spite 
of  the  smashing  effect  of  the  stroke  as  evidenced  by  the  condition 
of  the  poles  it  nevertheless  did  no. harm  to  the  Line  Insulator.  We 
carefully  examined  them  and  found  no  marks  or  chips  or  anything  to 
indicate  any  damage,  and  after  replacing  the  Hi-Line  fuses  which 
were  blown,  the  Line  went  back  into  service  again. 

This  should  be  an  excellent  recommendation  for  the  Pinco  Insulator 
that  we  used  on  this  particular  job  and  I  know  you  would  like  to  know 
our  experience  with  such  and  believe  me  it  is  a  source  of  satis¬ 
faction  to  the  writer  to  know  that  this  insulator  has  stood  so 
splendidly  under  such  a  severe  strain. 


Unsolicited  letter 
from  a  Pinco  user 


The  Porcelain  Insulator  Co.^  Lima^  N.  Y. 

[HBulhturs 
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SHORT  EARS  ^  LONG  EARS 


SOMETHINQ  NEW 

IN  PIPE  FITTINGS 


SHORT  EARS 

EACH  FITTING  HAS 
—A  SHORT  EAR 

which  lines  up  with  the  center  line 
of  the  pipe 

j  LONG  EARS 

I  THE  FITTINGS  ALSO 
—HAVE  A  LONG  EAR 

which  is  3/16  of  an  inch  from  the 
pipe  center  line 

THE  LONG  EAR 

—OF  ONE  CLAMP 
ALWAYS  FITS  OVER 
I  THE  SHORT  EAR 

I  —OF  THE  CLAMP 

NEXT  TO  IT. 


f  - 

I  0 


The  Story  of 

The  Short  and 

Long  Ears 

Is  told  in  our  36-page  Bulletin  No.  70 


PARTS  MAKE  ANY  W  PARTS 
ONLY  COMBINATION  1  ONLY 


These  New  Fittings 

known  as 

‘‘UNICLAMPS” 

ARE  THE  MISSING  LINK  YOUR 
CONSTRUCTION  MEN  HAVE  BEEN 
SEEKING 


QThey  are  forged  from  mild  steel  and  hot  gal¬ 
vanized  in  our  electrically  heated  galvanizing 
plant.  Their  use  insures  maximum  strength  and 
endurance  in  a  minimum  of  space. 


C(They  will  reduce  your  storeroom  investment, 
your  storage  space,  your  engineering  costs,  your 
lost  time,  your  installation  expense. 

WRITE  TODAY  FOR  BULLETIN  NO.  70 


In  Canada: 
Monarch  Electric,  Ltd. 
St.  Johns,  Que. 


Delli  Stif 

DELTA  STAR  ELECTRIC  COMIVkNY.2400  BLOCK, FULTON  ST,  CHICAGO, ILLINOIS. 


In  Canada: 
Monarch  Electric,  Ltd. 
St.  Johns,  Que. 


Roller-Smith  Instruments 
and  Circuit  Breakers 


at  the  Kings  County 

Hospital,  Brooklyn,  N.  Y. 

“Over  35  years'  experience  is  back 
of  ROLLER-SMITH" 


Sales  Offices  in  the  United  States 


BOSTON . 88  Broad  Street 

BUFFALO,  Kllicott  Square  Building 
CHICAGO  ...5.1  ir.  Jackson  Bird. 
CLEVELAND.  . /.')88  E.  6Hth  Street 

DENVER  . Kittridge  Bldg. 

DETROIT  . Fisher  Building 

HOUSTON,  1006  Washington  .Ir#. 
LOS  ANGELES.  01 J  E.  Third  St. 

MONTREAL  _  Tram  tray  Bldg. 

NEW  YORK  . '.I.?  Broadway 


NEW  ORLEANS  ..Masonic  Temple 

OMAHA  . H'.  0.  W.  Building 

PHILADELPHIA  ....Otis  Building 
PITTSBURGH  .  Westinghouse  Bldg. 
ST.  LOUIS,  Sat’l  Bk.  of  Com.  Bldg. 

ST.  PAUL . Pioneer  Building 

SAN  FRANCISCO  .  .  lOX-ind  Street 

SEATTLE  . Alaska  Bldg. 

TORONTO  . 18.?  George  Street 

WASHINGTON.  .Evening  Star  Bldg. 


The  Kings  County  Hospital  is  one  of  the  largest  and 
most  important  institutions  of  its  kind  in  New  York  City 

The  instruments  are  R'S  Type  IDD  (Illuminated  Dial) 
voltmeters  and  R'S  Type  ND  (9"  diameter)  ammeters. 

The  circuit  breakers  for  generator  protection  have 
equalizer  contacts,  free-handle  and  time'limit  overload 
features.  The  feeder  breakers  are  of  the  free-handle, 
direct'acting  time  limit'type.  The  capacities  range  up 
to  1500  amperes.  All  are  double  pole,  rigid  arm. 

It  is  significant  that  this  is  the  fourth  hospital  in  New 
York  City  which  has  selected  ROLLER-SMITH  in' 
struments  and  circuit  breakers.  Hospitals  must  have 
dependable  apparatus.  “Dependable”  and  ROLLER' 
SMITH  mean  the  same  thing. 


.\  It  K  <1  .\  I)  . 

THRALL  ELECTRIC  COMPANY  . Box  i0\9.  Havana,  Cuba 

DUVAL  TRADING  CO . Kemhla  Bldgs.,  Sydney.  Australia 

ASHIDA  ENGINEERING  CO . Oaini.  Osaka.  Japan 

MANILA  M.\CHINERY  &  SUPPLY  CO..  Bor  607.  Manila.  Philippine  Islands 


'■  .  ;*^»^.^’*i\)kV|i 

:  !  3 


Steel  Construction  Specialists  for  over  70  years 


No  Steel  Construction  Project 
Is  Too  Lari^e  For  Riter-Gonley 

From  the  largest  Hydraulic  Power  Plant  to  the 
smallest  substation — mm  the  highest  Steel  Trans¬ 
mission  Towers  carrying  220,000  volts  to  the  con¬ 
struction  of  steel  narrow  base  city  poles — horn 
the  transmission  of  power  from  one  mile  to  any 
desired  distance — that  is  the  wide  scope  of  activity 
of  the  Riter-Conley  organization — the  builders  of 
many  of  the  most  important  tower  projects  in  the 
world. 

Some  of  these  include  towers  for  the  high  voltage 
ring  around  Chicago  and  Baltimore — an  extensive 
network  in  North  and  South  Carolina — lines  con¬ 
necting  many  parts  in  Illinois,  Iowa  and  Missouri 
— also  lines  from  Niagara  to  various  points  in  New 
York  state  as  well  as  carrying  power  from  the 
coal,  regions  of  Pennsylvania  to  the  heavy  load 
centers  of  New  Jersey. 

Could  we  offer  you  more  convincing  proof  of  the 
ability  of  this  organization  to  serve  your  steel 
construction  requirements  superlatively  well? 

Riter-Conley  Company 

PITTSBURGH.  PA. 

Branch  Office*  in  the  Principal  Citic* 


L4MPS 


WESTINGHOUSE  Type  H  bus-bar  supports 
are  equipped  with  permanent  mold,  cast- 
aluminum  clamps.  These  clamps  give  maximum 
strength,  minimum  weight,  pleasing  appearance, 
excellent  bus  contact  and  effectively  prevent  the 
setting  up  of  eddy  currents. 


Besides  the  cast-aluminum  clamps,  there  are  many 
other  excellent  features  of  these  supports  which 
result  in  a  device  of  maximum  strength  and  elec¬ 
trical  qualities  insuring  prolonged  service.  These 
features  are:  wet  process  porcelain,  malleable- 
iron  inserts  and  sanded  porcelain  surfaces  for 
cementing.  More  than  1000  styles  are  available 
for  7,500,  15,000  and  25,000-volt  indoor  service. 

Circular  1825  completely  lists  and  describes 
these  Type  H  bus-bar  supports.  Ask  our  near¬ 
est  office  for  a  copy. 


WESTINGHOUSE  ELECTRIC  &  MEG.  COMPANY 
EAST  PITTSBURGH  PENNSYLVANIA 

SALES  OFFICES  AND  SERVICE  SHOPS  IN  ALL 
PRINCIPAL  CITIES  O  F  T  H  E  U  N  I  T  E  D  ST  A  T  E  S 


T  30724 
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Service 

proves 

success 


of  30,000-kv-a.  720-rpm.  condensers 

XT  7ESTINGH0USE  30,000-kv-a.,  ing  in  the  Garfield  Avenue  Station  of 
720-rpm.  synchronous  condensers  the  Consumers  Power  Company.  In 
have  been  proved  highly  successful  by  addition,  the  Detroit  Edison  Company 
the  most  reliable  of  all  tests— actual  ser-  recently  ordered  a  similar  machine 

vice.  Three  installations  have  been  made  installation  in  their  Hart  Station. 

—the  only  installations  in  the  world— and  ^  noteworthy  feature  of  this  new  design 
a  fourth  condenser  of  this  speed  and  is  the  absence  of  vibration,  brought 
rating  is  now  on  order.  about  by  the  Westinghouse  balanced  de¬ 

sign.  If  you  wish  to  lower  the  operating 
Two  of  these  machines  are  giving  the  your  synchronous  condensers, 

Philadelphia  Electric  Company  excel-  ask  the  nearest  Westinghouse 
lent  service  in  their  Westmoreland  Sta-  office  for  information  about 
tion  and  the  third  is  successfully  operat-  these  new  machines. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY,  EAST  PITTSBURGH,  PENNSYLVANIA 
SALES  OFFICES  AND  SERVICE  SHOPS  IN  ALL  PRINCIPAL  CITIES 
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llanhattan 
Bronx 
Brooklyn 
Long  Island 


Worcester 


Minneapohs-~s\ 

Pau!'^ 


\^^^idence 
^ bury  Park 
^Reading 


f  mkee 

•Knoxvil^ 

Chattanoj^/J^'- 

"f  \  ^AtlanCe 


i  Kansas  City- 


^Wichita 


Memphis 


j  Oklcthomo  City 


Houston 


San  Antonio 


^BuQHOS  AffiPriCQ 

•Sao  Paulo 


Miami 


•  Mexico  City 
Mexico 


^Havana  Cuba 


Subway  type,  1200- 
ampcre,  CM-2  net¬ 
work  protector.  The 
42  circles  indicate 
cities  using  Westing- 
house  network  pro¬ 
tectors. 


Constant  Service 
for  Millions  in  42  Cities 


/Central  stations  in  42  cities  have  found  it  economical  to 
furnish  electric  service  to  millions  of  users  in  the  United 
States,  Cuba,  Mexico  and  South  America  through  the  use  of 
Westinghouse  network  protectors  on  a-c.  network  systems.  The 
widespread  adoption  of  these  protectors  in  the  past  few  years  is 
striking  evidence  of  the  success  of  this  device  for  the  control  of 
low  voltage  a-c.  network  systems  used  in  metropolitan  districts. 


The  many  advanced  engineering  characteristics  of  the  CM-2 
protector  are  responsible  for  the  excellence  of  the  protection  it 
affords.  Circular  1 837,  describing  these  features,  can  be  obtained 
from  our  nearest  office. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 
EAST  PITTSBURGH  PENNSYLVANIA 

SALES  OFFICES  AND  SERVICE  SHOPS  IN  ALL  PRINCIPAL  CITIES 
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Madetto 

IW:^m  MEASURE 

for  DIGGING  CONDUIT  TRENCH  WORK 


Electric  light  and  power  companies  are  finding  the  answer  to  their 
trench  digging  problems  through  the  use  of  the  Cleveland  Baby 
Digger.  On  account  of  its  compactness  and  extreme  mobility  the 
Baby  Digger  is  available  for  more  than  90%  of  your  digging,  thus 
eliminating  practically  all  the  slow,  expensive  hand-labor. 
Precision-built  of  the  finest  steels  obtainable  and  according  to  the 
most  advanced  engineering  principles,  the  Baby  Digger  is  astonish¬ 
ingly  rugged  and  powerful,  delivering  maximum  trench  footage  in 
the  toughest  and  hardest  soils,  and  operating  at  surprisingly  low  costs. 
These  features  plus  extreme  mobility,  compactness,  and  usability 
make  it  ideal  equipment  for  digging  conduit  trenches.  The  extreme 
width  of  the  Baby  Digger  is  but  58  inches,  thus  making  it  useful  in 
small  limited  space,  and  saving  tremendous  amount  of  expensive 
hand-labor.  Its  weight  is  but  four  tons  and  it  is  quickly  and  easily 
transported  from  location  to  location  on  its  own  especially  built 
trailer,  assuring  you  of  the  minimum  amount  of  unproductive  time. 
And  the  cost  is  but  one-fourth  that  of  hand-labor,  as  shown  by  actual 
statistics. 

You  cannot  afford  to  be  without  this  money  saving  machine,  prac¬ 
tically  made  to  measure  for  your  work. 


Write 
today  for 
full  information 


** Pioneers  of  the  Small  Trencher^* 

20100  St.  Clair  Ave.,  Cleveland,  Ohio 


Service 

records 

indorse 

G-E  line 
contacts 


G-E  line  contacts  operate  under  pressure, 
wipe  into  contact,  and  maintain  clean 
contact  surfaces.  Their  temperature  rise 
is  extremely  low,  even  after  long  periods 
of  service.  They  will  withstand  high 
short-circuit  currents  without  pitting. 


SERVICE  records  cannot  be  denied. 

Daily,  the  superiority  of  G-E  line 
contacts  for  group-operated  outdoor  dis¬ 
connecting  switches  is  being  proved 
beyond  question. 


G-E  line  contacts  require  little  or  no 
maintenance  and  are  self-adjusting.  In 
conjunction  with  the  blade,  they  produce 
an  ice-breaking  action  which  overcomes 
any  sealing-in  tendency.  They  are  full- 
floating,  a  feature  provided  by  two  con¬ 
centric  sets  of  Monel-metal  springs. 


General  Electric  regularly  supplies  this 
type  of  contact  on  Types  TA,  RA,  and 
RK  disconnecting  switches.  For  ad¬ 
ditional  information,  write  to  the  near¬ 
est  G-E  office  for  a  copy  of  publication 
GEA-1062. 


Line  contact  on  Type  RA.-1  switch  Line  contact  on  Type  TA-1  switch 


JOIN  US  IN  THE  GENERAL  ELECTRIC  HOUR,  BROADCAST  EVERY  SATURDAY  AT  9  P.M.,  E.S.T.  ON  A  NATION-WIDE  NBC  NETWORK, 

GENERAL  ELECTRIC 

general  electric  company,  SCHENECTADY,  N.  Y.,  SALES  OFFICES  IN  PRINCIPAL  CITIES 


'mrrv 


Outdoor  Stations 


^or  everif  service  conc/ition 


General  Electric  outdoor  switching 
equipment  embodies  many  refine¬ 
ments  which  contribute  to  the  high 
quality  of  these  products.  Research, 
experiment,  and  test,  together  with 
the  knowledge  acquired  in  the  design 
and  manufacture  of  equipment  for 
every  phase  of  power  distribution, 
have  been  combined  in  apparatus 
which  will  meet  every  service  con¬ 
dition. 


A  ISOO'kv-a.  station  at  Houlton, 
Maine 


Because  of  mass  production  and 
quantity  purchase  of  raw  materials, 
prices  are  low.  Because  the  complete 
station  is  designed  as  a  unit,  erection 
is  speedily,  easily  effected. 


A  3000-kv-a.  station  at  Borger, 
Texas 


^,000-kv-a.  station  at 
Elmira,  New  York 


A  20,000-kv-a.  station  at 
Detroit,  Michigan 


.5- : 

fu'v 

.  1 

1  in  1 
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JOIN  vs  IN  THE  GENERAL  ELECTRIC  HOVR,  BROADCAST  EVERY  SATURDAY  AT  5  P.M.,  E.S.T.  ON  A  NATION-WIDE  N.B.C.  NETWORK. 

GENERAL  ELECTRIC 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y. ,  SALES  OFFICES  IN  PRINCIPAL  CITIES 
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Vnretouched  photograph  of  Beam  PORTALITE  illuminating  top  of 
i 00- foot  high  tension  tower. 


300,000 
Candle  Power 
in 

Your  Hand 


PORTALITE 

The  new  and  greatly  improved 
PORTALITE  weighs  only  13  pounds 


A  portable  electric  searchlight — the  most 
powerful  obtainable  for  its  weight — that  will 
make  night  inspections  and  emergency  repairs 
on  overhead  cross  country  high  tension  lines 
as  safe  as  in  daylight. 

Both  Beam  or  Flood  Type  w’ill  burn  2^  to 
i]/2  hours,  or  5  to  7  hours  wnth  smaller-size 
bulb.  Equipped  wu'th  special  non-spillable  15 
ampere  hour  storage  battery  and  adjustable 
position  lite  bracket.  Beam  type  wdll  pro¬ 
ject  rays  over  a  mile.  Flood  type,  for  man¬ 


hole  and  ditch  w’ork,  and  for  emergency  sta¬ 
tion  w’ork,  will  brilliantly  illuminate  30,000 
square  feet  at  a  distance  of  only  50  feet. 

The  PORTALITE  is  also  supplied  with  fit¬ 
tings  for  mounting  as  a  spotlight — called  the 
BEAMOLITE.  The  BEAMOLITE  is 
invaluable  for  working  on  lines  which  can 
be  approached  from  the  street. 

These  lights  pay  for  themselves  many  times 
over  by  the  time  saved  in  locating  and  repair¬ 
ing  line  trouble  at  night. 


One  of  the  large  eastern  utilities  wrote  in  their  com 
pany  magazine — for  their  associated  companies: 

“We  have  used  the  Portallte  for  locating:  trouble 
on  our  lines  for  the  last  year  and  a  half,  and  they 
have  worked  out  very  satisfactorily.  Owinu  to  the 
fact  that  they  are  so  extremely  lipht  in  weigrht. 
our  linemen  can  carry  them  anywhere.  Previous 
to  using:  the  Portalite  we  used  various  devices  for 
this  kind  of  work,  but  we  were  unable  to  find  any¬ 
thing  that  would  furnish  the  necessary  ligrht  with¬ 
out  having-  so  much  weight  that  it  was  impossible 
for  our  men  to  carry  it.  except  for  short  distances. 

We  believe  that  this  device  is  the  only  one  on  the 
market  that  is  practical  for  this  kind  of  work.” 


Mr.  Whitcomb,  of  one  of  the  electric  light  and 
power  companies,  says: 

"Before  we  bought  the  Portalite,  we  used  the 
automobile  spotlight  which  has  its  limitations  in 
service.  For  locating  trouble  on  the  high  line, 
over  which  the  automobile  cannot  be  driven,  we 
had  nothing  with  which  to  light  up  the  line.  For 
instance,  during  a  severe  storm  last  winter  in 
which  some  two  feet  of  snow  fell,  service  on  the 
high  line  was  interrupted.  The  automobile 
couldn't  be  used.  We  patrolled  the  line  all  night 
in  an  endeavor  to  find  the  break.  When  daylight 
came,  we  found  we  had  passed  it  four  times.  The 
few  times  we  have  had  occasion  to  use  the  light 
this  summer,  I  feel  has  already  made  it  pay  for 
itself.”  jt 


^  '' 


13  years  of  Faithful  Service 

THE  PORTALITE  COMPANY 

1109  Massachusetts  Ave.,  Cambridge,  Mass. 


PREPARE  FOR  WINTER’S  STORMS 


HouHatonie  River  Cromlnic 
Tower  —  Devon-Norwalk 
and  Devon-Stevenoon  Lines, 
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Dependable 

Fuse  Switches  I 


Rural  line  construction  requires  the  use  of 
popular  priced  switching  equipment  which 
has  ample  safety  factors,  and  high  quality 
materials.  Kearney  One-Piece  Porcelain 
Switching  Equipment  has  been  designed  to 
meet  these  needs.  Initial  installation  costs 
are  low,  and  maintenance  costs  are  equally 
so.  Insulators  are  fog  type,  one-piece  por¬ 
celain  with  petticoats ;  cartridges  are  equip¬ 
ped  with  a  positive  lock;  contacts  are  either 
full -floating,  or  stamped,  as  specified ;  cross- 
arm  hanger  is  universal,  being  adjustable 
for  use  on  any  standard  size  crossarm. 

Bulletin  No.  312,  containing  complete  information 
on  all  Kearney  Switching  Equipment,  will  be  sent 
on  request. 


JAMES  R.  KEARNEY  CORPORATION 

4224-32  CLAYTON  AVE.  ST.  LOUIS,  MO. 
FACTORIES:  St.  Louis,  Kansas  City,  Mo.,  Taylorville,  Illinois 


Actual  Service 

Actual  service  is  the  “Ap¬ 
proval  Stamp”  for  any  prod¬ 
uct.  Kearney  Switching 
Equipment  is  rapidly  being 
adopted  nationally  as 
standard  by  performance 
in  actual  service. 


Kearney 

Products 


Screw  Type  Anchors,  Hi- 
Tension  4-in-l  Expansion 
Anchors,  Solderless  Service 
Connectors,  Double  Duty 
Fuse  and  Disconnect  Cut¬ 
outs,  Fuse  Pullers,  Expul¬ 
sion  Porcelain  Plug  Cut¬ 
outs,  Guy  Wire  Clips,  Sleeve 
Twisters  with  interchange¬ 
able  dies,  Economy  Cable 
Clamps,  C-G  Hot-Tap 
Clamps, “No-Serve  ’  ’Yokes, 
Live  Line  Tools  and  Acces¬ 
sories. 


#: 


A  KEARNEY  PRODUCT 

BEING  ADOPTED  NATIONAUY  AS  STANDARD  EOUIPMENT 
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Prompt  shipment  of  highest  quality  creosoted  pine 
poles  can  be  made  from  our  large  supply  of  poles  ready 
for  immediate  framing ....  Extra  large  poles  and 
specially  framed  poles  ready  for  the  hole  upon 
arrival  can  be  furnished  on  short  notice. 


Thirty  years  of  service  and  still  strong  prove 
the  economy  of  International  quality. 

International  Creosoting  &  Construction  Co. 

General  Office:  Galveston,  Texas 


Creosoted  Yidlow  Pine  Poles 
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mams 


Switches 


R.  W.  CRAMER  &  CO.,  Inc> 


On  and  olT  operation 
Hrttinga  —  eaally  sd- 
JiiRt^d  or  Initprrted. 


Cnivrraal  motor  of 
ronTrntional  deaiKn — 
quirk  obsrrvanrr — no 
romplirated  trantmit* 
alon. 


Rotar.T  main  fiwitrh — 
quirk  arting  —  high 
prraaure  —  self-wip- 
inr  rontarts  —  multi- 
pole  single  and 
double  -  throw  com¬ 
binations. 


c, 


^mpare 

their  simplicity 

with  any  self-winding 
time  switch  in  the  world! 


Wherever  and  whenever  SAUTER  Time  Switches  are  subjected  to  thorou^  and  critical 
ANALYSIS  in  comparison  with  any  Time  Switches  in  the  world —  SAUTERS  SELL 
THEMSELVES! 

.  .  .  because  their  simplicity  of  design  and  construction  is  an  actual  guarantee 
of  accurate  and  uninterrupted  operation  under  every  condition  of  service. 

Whenever  and  wherever  SAUTER  Time  Switches  are  subjected  to  thorough 
and  critical  TESTS  in  actual  service  they  CLINCH  the  sale  they  originally 
made.  Their  service  record  is  unexcelled  .  .  .  because  they  always  out> 
perform  the  service  their  design  and  construction  origineJly  assured! 

Over  a  hundred  thousand  SAUTERS  have  been  in  use  for  many  years.  .  .  en¬ 
dorsed  by  foremost  public  service  corporations,  electric  light  and  power 
companies,  electric  sign  manufacturers,  electrical  contractors. 

AND  the  United  States  Government.  Used  on  either  A.C.  or  D.C. 

Write  for  complete  illustrated  catalog. 
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H'ritf  for  our 
booklets  explain¬ 
ing  the  process 
of  drop  forging 
and  research  in¬ 
to  corrosion  of 
iron  and  steel 
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THIS  BOOK! 


Was  Printed  for  Your  Benefit 


¥  ^OR  many  years  commercial  users  of  iron  and  steel  have  been 
looking  for  a  suitable  metal  to  withstand  the  ravages  of  corrosion 
Mi  due  to  atmospheric  conditions.  We  therefore  find  research  work 
in  progress  to  obtain  actual  facts  and  figures  on  that  subject. 

Tests  have  been,  and  are  beinit  made  by  large  corporations,  individuals  and  organizations 
to  find  a  commercial  steel  or  iron  that  once  in  use  will  result  in  the  savings  of  thousands 
of  dollars  now  going  to  the  coffers  of  this  nuisance. 

Without  choice  or  favor  we  have  gathered  material  on  these  tests  and  published  them 
in  the  form  of  a  brief,  stating  the  procedure  and  results  along  with  discussions  by 
prominent  men  dealing  with  the  subject.  Every  person  who  is  interested  in  this  problem 
may  have  the  book  “Corrosion”  by  writing  to  us  for  it. 


THE  BREWER-TITCHENER  CORPORATION 

Cortland,  New  York 


cO 


.if"'” 


Not  a  piece  of  advertising  matter 
but  a  gathering  of  facts  and  figures 
from  the  most  reliable  sources 
covering  actual  corrosion  tests  on 
iron  and  steel.  Your  copy  is  free, 
send  for  it. 


CO*" 


5815  THIRD  STREE 

Representati 
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ACIFIG 


ROVEN 


Oil  Circuit  Breakers 


15,000  to  132,000  Volts 


OIL  CIRCUIT  BREAKERS 


AIR  BREAK  SWITCHES 


15,000  VOLT  OIL  CIRCUIT 
BREAKER  AND  MS.2 
MOTOR  CONTROL 


FUSES  AND  FUSE 
SUPPORTS 


WILKINS  TYPE  MOTOR 

CONTROL  FOR  OIL  CIRCUIT  BREAKERS 


110,000  VOLT 
/  HORIZONTAL 


MULTI-BREAK 
OIL  CIRCUIT 
BREAKER 


Complete  Siv| 
and  Std 


PacifiG  Eleclri 


THE  FIRST  SQUARE 
SHAFT,  ROCKER  TYPE 
AIR  BREAK  SWITCH 


AIR  Break  Switches 

6,600  to  220,000  Volts 


STEEL  STRUCTURES 
BUS  SUPPORTS 
CHOKE  COILS 
REGULATOR  HEADS 


BAUM  TYPE,  SINGLE  AND  DOUBLE 
BREAK  AIR  BREAK  SWITCHES 


PACinC  ELECTRIC 
FUSE  SUPPORTS 
AND  FUSES 


220,000  VOLT 
DISCONNECTING 
SWITCH 


ung  Equipment  JT 
Structures  ' 

Mlg.  Corporatioii. 

SAN  FRANCISCO,  CAUF. 

in  Principal  Cities 


^sterUne-Ang\is  engineers  wel¬ 
come  the  opportunity  to  advise 
power  plant  men  on  the  unusual, 
as  well  as  the  common  usages  of 
graphic  instruments.  May  we  be 
of  service  to  you? 
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DANGER  from  Freezing  Avoided 

•  1  •  T»  J  AT  TUMWATER  PLANT  OF 

With  (jraphic  Kecord .  •  GREAT  NORTHERN  RAILWAY 


AT  THE  Tumwater  Plant  of  the  Great 
£\.  Northern  Railway  a  penstock  two  miles 
in  length  carries  water  from  high  in  the  moun¬ 
tains  to  the  power  house.  Should  freezing  occur 
in  the  intake  of  the  line  a  terriflSc  vacuum  would 
cause  collapse  of  the  penstock  lower  down. 

Realizing  this  possibility,  the  engineers  in 
charge  installed  an  automatic  relay  in  the  line 
to  throw  off  the  load  at  the  power  house  when 
the  pressure  of  the  water  should  drop  to  a  pre¬ 
determined  point  of  safety.  They  also  installed 
an  Esterline-Angus  Graphic  Pressure  Recorder 
as  a  check  on  the  operation  of  the  relay. 

The  graphic  chart  on  this  page  illustrates  the 
danger  of  relying  on  purely  automatic  devices. 
When  the  head  gates  froze,  on  January  4th,  the 
relay  was  ^date"  in  operation,  and  while  no  actual 
damage  occurred,  the  graphic  record  served  as 


a  guide  for  re -setting  the  relay  to  insure  pro¬ 
tection. 

The  wide  variety  of  application  of  graphic 
recording  instruments  for  the  protection  of  val¬ 
uable  assets  is  proven  again  in  this  authentic 
instance.  Your  problem  may  be,  and  probably  is, 
an  entirely  different  one.  Perhaps  you  have  never 
thought  of  graphic  instruments  as  the  solution. 


THE  ESTERLINE-ANGUS  COMPANY 

Indianapolis,  Indiana,  U.  S.  A. 


PIONEERS  IN  THE  MANUFACTURE  OF  GRAPHIC  RECORDING  INSTRUMENTS 


Out  of  the  forests  Carney 
takes  them  by  horse,  truck, 
flume,  tractor,  water  and  train 

Here  comes  a  tractor  load  of  Carney  poles 
out  of  the  snow  covered  forests.  It  con¬ 
tains  35  poles  of  40, 45,  and  50  foot  lengths, 
freshly  cut  and  weighs  about  20  tons. 
Where  water  is  available  it  is  more  simple 
to  get  the  poles  out  of  the  forests.  Other¬ 
wise  various  means  are  used,  the  tractor 
being  one  of  them.  We  are  well  equipped, 
however,  to  meet  every  situation  and  keep 
the  poles  coming  out  of  the  forests,  the  year 
round  so  we  are  assured  of  an  ample 
supply  of  seasoned  poles  at  all  times. 


PENTREX 

Guarantees  ^ 
or  Yi  inch  pen¬ 
etration  on 
every  pole. 


B.  J.  CARNEY  &  CO 


Main  Offices: 

Sirainoas,  B.  C. 
Knderby,  B.  C. 

Treating  Plants 
Sand  Point 


Peyton  Bids., 
Spokane,  Wa«h. 


100  North  7th  St. 
Mlnneapoliit 


Spokane 


.tiinnea  polls 


General  Sales  Offices 

IIA  So.  Dearborn  St., 
rhirago 

l.'tl.l  Ameriran  BldK., 
Cincinnati,  Ohio 


314  Old  South  BldR. 
Boston 

839  Oliver  Bldg., 
Plttsbargh 


3.37  Commercial  Tr.  BldR. 

Philadelphia 

701  Midland  BldR., 

Kansas  City,  Mo. 


Western  Red  Cedar  Poles 
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Wagtiff 

Transforaueirs 


Wagner  has  built  transformers  about  forty 
years  and  introduced  many  of  the  basic  im¬ 
provements,  The  Wagner  line  is  complete 
and  thoroughly  up  to  the  requirements  of 
modem  power  service.  Wagner  Transformers 
complete  Wagner  Power  Service  to  Industry. 


Write  for  complete  details  of  Wagner  Distri-  ^ 
bution,  Power  and  Subway  Type  Transformers. 

Literature  on  Request 

WAGNER  ELECTRIC  CORPORATION  I 

6400  Plymouth  Avenue,  St,  Louis,  LI.  S.  A. 

ITafrnn'  Sale*  Ojfieet  A  Servtre  Statiom  in  25  Prinripal  Citiee 

Products:  FANS . Desk,  Wall  and  Ceiling  ^ 

TRANSFORMERS . . .  Power,  Distribution  and  Instrument  ^ 
MOTORS  ...  Single>phaae,  Polyphase  and  Direct  Current 


lA/agncr 
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The  Complete  Line 


PORCELAIN 
HO  USED 

MATTHEWS 

FUSWiTCHES 

And  DISCONNECTING  SWITCHES 


I 


Genuine  Wet  Proeess 
Poreelain  Housing 

No  Live  Parts  on  Door 
Double  Tube  Matthews  Cartridge 

Flat  Snrfaee  Pressure 
Type  Contacts 

No  Radio  Interference 

'T^HESE  three  Matthews  Fuswitches  have  been 
X  developed  to  provide  a  small  groupofwet 
process,  porcelain  housed  Fuswitches,  with 
the  exclusive  Matthews  features,  to  meet 
every  need  from  150  amperes  — 7500/12500  Y 
volts — down.  Every  duty  that  they  will  be  ex¬ 
pected  to  fulfill  has  been  anticipated  by  Mat¬ 
thews  Engineers.  Safety,  compactness  and 
dependability  are  the  outstanding  character¬ 
istics.  These  Fuswitches  have  been  thorough¬ 
ly  tested  for  rupturing  capacity  and  will 
safely  clear  25  times  their  Delta  rating.  Each 
is  quickly  converted  into  a  Disconnecting 
Switch  by  the  substitution  of  a  disconnecting 
blade  for  the  cartridge.  Try  them  on  your 
lines.  W.  N.  MATTHEWS  CORPORATION— Engi¬ 
neers  and  Manufacturers— 3702  Forest 
Park  Boulevard  —  St.  Louis,  Mo. 


ihe  600 


rating 
60  amperes 
5000  volts 

dry  flashover 
48,000  volts 
wet  flashover 
22,000  volts 


the  800 


rating 
60  amperes 
7500  volts 

dry  flashover 
48,000  volts 
wet  flashover 
28,500  volts 


the  900 
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i/ornia  HdiHou  Co. 


xxFTER  carefully  testing  all  kinds  of  switchboard 
wire,  many  large  Central  Stations  have  selected 
Rockbestos  Switchboard  Wire  as  standard  for  all  their 
switchboard  work. 

All  over  the  country,  Central  Stations  and  large  in* 
dustrial  plants  have  found  that  Rockbestos  Switch* 
board  Wire  meets  perfectly  every  need  for  switch* 
board  service  and  have  consequently  standardized  on 
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insulated  wire 

board  Wire 


If  this  were  just  ordinary  switchboard  wire,  we 
wouldn’t  use  two  pages  to  tell  you  about  it. 

But,  it  is  Rockbestos  Switchboard  Wire  and  it 
is  far  from  ordinary. 

It  is  an'  exceptional  wire  in  many  ways — just 
those  ways  that  you  might  specify  for  the  ideal 
wire. 


In  the  first  place,  it  is  built  with  Rockbestos 
insulation — there  is  nothing  better. 

Heat,  flame  or  moisture  will  not  affect  it. 

The  covering  is  tough  and  so  laid  on  that  you 
can  bend  it  in  any  form  or  even  hammer  it 
without  breaking  or  cracking,  and  still  main¬ 
tain  its  dielectric  strength. 

Best  of  all,  wTen  your  job  is  done  with  Rock¬ 
bestos  Switchboard  Wire — it  looks  fine  and  you 
are  pleased. 

Samples  will  be  sent  for 
your  inspection  and  test. 

Use  this  coupon. 


•v 

ROCKBESTOS  PRODUCTS 

CORPORAT  I  ON 

NEW  HAVEN,  CONN. 

S42  Grand  Central  Term.  Bldg.,  New  Yerk  103  Clark  Bldg.,  Pittsburgh,  Pa  224  Madlsen  Term.  Bldg.,  Chlcage 
On  thw  Pacific  Coast  -  Anaconda  Wire  Jk  Cable  Co. 


Dept.  W. 
Rockbestos 

.4«  interesting  appli-  •**  Products  Corp 
ration  of  switch-  ,♦*  ,  , 

board  wire  by  Please  send  samples 
Toronto  Hydro  »*  of  Switchboard  wirr 
E/ec.  System.  y 

•**  Name  . 

/ 

y  Title  . 

/ 

•*  Company  . 

/ 

>*  Addrosn  . 
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The  World  Famous 


TWAOC  MAMM  At«>STCAeo  u  •  AAT  orr. 

INSTRUMENTS 


The  “Meg”  Insulation  Tester  and  a  High-Range 
“Megger”  Testing  Set 


uround  Tester,  for  testing  the  resistance 
to  earth  of  ground  connections 


.  . .  for  testing 
insulation  resistance 


.  .  .  for  testing 
ground  connections 


A  “MEGGER”  test  for  resistance 
of  electrical  insulation  is  the 
final  authority  wherever  such  tests 
are  made.  Why  do  engineers  and 
practical  men  alike  prefer  “Megger” 
Instruments? 

Because  they  read  directly  in  ohms 
and  megohms,  with  no  calculations 
whatever.  Because  they  are  simple 
in  construction,  in  set-up,  and  in 
operation.  Because  accuracy  is  not 
affected  by  age  or  excessive  use. 
They  are  built  to  endure,  and  to  per¬ 
form  perfectly  while  enduring. 

“Megger”  Instruments  are  built  in 
ranges  up  to  10,000  megohms.  Tell 
us  the  desired  range,  if  you  can,  or 
name  the  general  class  of  testing 
contemplated. 

Ask  for  a  copy  of  our  80-page 
Pocket  Manual  of  “Megger”  Prac¬ 
tice  and  Catalog  No.  1205-W. 


IT  Bl  DD  LE 

SPECIALTIES 

'MECCfRVBKICCf-MECCIR' 

INSllATION  TESTINC  SETS 
'MErA'SUPER  MECTNSUUTICN  TESTERS 
MECCER'  {ROUND  TESTERS 
TNECCERTMEC  EIRECT  READINC  OtINMETERS 

DUCTER  LOW  RESISTANCE  TESTINC  SETS 

'OlONic' water  tester 

'ERAhM'rREOUENCy  METERS 
ERAHM' tachometers 

'MCAer  SPEED  MEASURINe  INSTRUMENTS 
'JAUer  RHEOSTATS 
'JACACr  VIEROMETERS 

SIEMENS-eiCNDU  OSCIUOCRAPH 

wcirr  PRECISION  potentiometers 

SCIENTIEIC  APPARATUS 

---  r 


Built  to  the  same  standards  of 
quality  which  have  made  the 
older  “Megger”  Testing  Sets  so 
justly  famous,  the  “Megger”  Ground 
Tester  incorporates  the  greatest 
feature  of  all  “Megger”  Instru¬ 
ments — direct-reading  scale  in  ohms. 

Operator  merely  drives  reference 
grounds  in  usual  manner,  connects 
to  the  “Megger”  Ground  Tester — 
then  turns  the  crank  and  reads  the 
scale.  That  is  all  there  is  to  it. 

Accurate,  self-contained,  portable 
and  extremely  durable  for  an  instru¬ 
ment  so  sensitive. 

The  consistent,  rapid  and  accurate 
results  with  this  instrument  are 
saving  time  and  money  for  utility 
and  operating  companies  in  all  parts 
of  the  country. 

Send  for  Bulletins  1180-W  and 
1185-W. 


JAM ESvi^.  BIDDLE 

■  '  I' 
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Philadelphia 

There  is  more  to 

Anaconda 
Condenser  Tubes 

than  meeting 
the  specifications 


h  SPECIFICATIONS  are  valuable  guides  to  quality 
but  they  alone  cannot  insure  the  highest  tech¬ 
nical  standards  of  manufacture  which  add  extra 
years  of  service. 

y  The  highest  quality  of  Anaconda  Condenser  Tubes 
Y  is  safeguarded  by  the  exclusive  use  of  Anaconda 
i  mined,  smelted  and  electrolytically  refined  Copper 
r  and  Zinc,  each  guaranteed  99-9  %  pure  as  well  as 
^  by  the  technical  knowledge  and  manufacturing 
p  skill  developed  by  The  American  Brass  Company 
^  in  over  a  century’s  experience  in  the  manufacture 
h  of  Copper,  Brass  and  Bronze  products. 

[  Anaconda  Condenser  Tubes  are  furnished  in  all 
standard  alloys.  Admiralty  Alloy  is  recommended 
j;;  for  sea- water  or  polluted  fresh  water;  70  —  30 
I'  Brass  is  suitable  for  clean  fresh  water  and  Muntz 
U  Metal  Tubes  may  be  used  under  favorable  condi¬ 
tions.  Ambrac,  an  exclusively  Anaconda  product 
h  is  offered  for  unusually  severe  service. 

t 

^  Anaconda  Publications  B2,  an  authoritative  dis- 
^  cussion  with  sp>ecifications,  contains  informative 
^  data  on  Condenser  Tubes  and  Head  Plates.  Copies 
h  will  be  sent  without  obligation,  to  Engineers  upon 
^  request. 


Anaconda  Condenaer  Tubes  being  installed 
in  Condenser  No.  4 — Hudson  Avenue 
Station,  Brooklyn  Edison  Company. 


Engineers  are  invited  to  consider 
the  advantages  of  Everdur  nuts 
and  b^lts  for  fastening  Condenser 
Head  Plates.  Everdur,  an  exclu¬ 
sively  Anaconda  product  is  a 
Copper- Manganese-Silicon  Alley 
combining  the  strength  of  steel 
with  unusual  resistance  to  corro¬ 
sion.  Described  in  Publication  E-  2- 


THE  AMERICAN  BRASS  COMPANY 

General  Offices:  Waterbury,  Connecticut 
Offices  and  Agencies  located  in  all  the  Principal  Cities 

Canadian  Mill:  ANACONDA  AMERICAN  BRASS  LTD. 
New  Toronto,  Ontario 


copperas^  BRASS 
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Explanation  No.  8 

of  the  factors  necessary 
to  an  economic  super¬ 
heater  installation. 


Be  sure  your  superheater 
offers 

PROPER 

distribution 
of  gases 


The  location  and  proportions  of  the  superheater 
should  be  such  as  to  keep  the  gases  of  combustion 
uniformly  distributed  and  at  constant  velocity. 


By  using  small  diameter  bare  tubing  correctly 
proportioned  in  the  boiler,  the  gases  are  split  up 
thoroughly  and  a  very  even  distribution  of  the 
gases  passing  the  superheater  is  afforded. 


In  this  way  more  heat  is  abstracted  from  the 
gases  because  of  the  large  proportion  of  effective 
heating  surface  in  the  gas  area.  Maximum  effi¬ 
ciency  of  the  transfer  of  heat  from  the  gases 
to  the  steam,  without  unduly  obstructing  the 
passage  of  the  gases,  can  be  best  obtained  in  this 
way. 
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How  this  is  achieved: 


In  designing  Elesco  superheaters  extreme  care  is  exercised 
in  placing  the  units  so  that  they  are  swept  evenly  by  all 
the  gases  of  combustion.  Because  the  units  comprise  small 
diameter  tubes  the  mean  distance  of  the  particles  of  gas 
from  the  heating  surface  is  kept  at  a  minimum  and  more 
heat  is  therefore  absorbed.  This  means  maximum  efficiency 
of  heat  transfer  from  the  gases  to  the  steam. 

While  the  units  are  arranged  so  as  to  split  up  the  gases 
and  proportion  them  evenly  in  their  flow  past  the  super¬ 
heating  surfaces,  the  use  of  small  diameter  tubing  for  super¬ 
heater  units  avoids  any  undue  draft  loss  at  high  boiler 
capacities.  This  is  demonstrated  graphically  at  the  left.  This 
illustration  shows  a  comparison  between  a  superheater  with 
large  diameter  tubing  and  one  with  smaller  diameter  tubing. 
The  other  illustration  below  shows  a  typical  arrangement 
of  Elesco  superheater  units  in  the  tube  bank  of  a  semi¬ 
vertical  boiler,  which  is  known  as  the  intertube  arrangement. 

Even  distribution  of  gases  also  gives  the  least  opportunity 
for  adhesion  of  dust  and  soot;  consequently  a  constant  high 
rate  of  heat  transfer  and  high  uniform  superheat  is  main- 


Compare  the  Gas  Distribution  in 
These  Two  Superheaters.  Small 
Tube  Elesco  Superheater  (Right), 
Large  Tube  Superheater  (Left). 


THE  SUPERHEATER  COMPANY 

17  East  42nd  Street,  NEW  YORK 


This  advertisement  is  one  of  a  few  sug¬ 
gestions  so  that  you  can  BE  SURE  of 
the  utmost  economy  in  your  power 
plant.  The  series  is  being  reprinted  in 
booklet  form.  On  request,  your  name 
will  be  placed  on  the  mailing  list  for 
a  copy. 


Elesco  Intertube  Superheater  in  Semi-vertical 
Boiler. 


The  units  break  up  the  flow  of  gases,  so  they 
come  into  better  contact  with  the  boiler  tubes. 
The  gas  streams  are  diverted  just  as  in  the 
staggered  tube  arrangement  of  horizontal 
boilers,  while  draft  loss  is  held  at  a  minimum, 
and  the  heat  transfer  from  gases  to  boiler 
tubes  is  increased.  Result:  lower  exit  gas 
temperature  and  correspondingly  higher  boiler 
efficiency. 


Peoples  Gas  Building 
CHICAGO 


Union  Trust  Building 
PITTSBURGH 


ATLANTA 

HOUSTON 

A-334 


CANADA:  The  Superheater  Company,  Limited,  Montreal 


Represented  in 


KANSAS  CITY 
.MEMPHIS 


CHARLOTTE 
NEW  ORLEANS 


DENVER 
SAN  FR-YNCISCO 
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Hudson  Ave.  station  a 
typical  modern  plant 
using  Bristol’s  Record 
ing  Instruments. 
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d”  high  efficiency 

with 


Hendrick  Hudson  proved  that  trade  follows  the  flag.  And  at  the  Hudson  Ave. 
station  shown  at  the  left  whose  location  Hendrick  Hudson  must  have  passed  on 
his  memorable  trip  in  the  “Half-Moon,”  high  efficiencies  have  followed  Bristol’s 
Recording  Instrument  installations.  This  is  typical  of  Bristol’s  instruments  in  use 
the  world  over. 

Wherever  Bristol’s  Recording  Instruments  are  installed,  better  efficiencies  and 
higher  economies  are  the  rule.  Bristol’s  simplicity  of  operation,  high  degree  of 
accuracy,  long  life  and  other  inherent  advantages  commend  them  to  engineers  in 
every  nook  and  corner  the  world  over. 

With  Bristol’s,  engineers  are  able  to  keep  a  close  check  on  operating  conditions 
and  hence  on  efficiencies  all  along  the  line  from  turbine  to  feeders. 

A  complete  set  of  Bristol’s  Bulletins  contains  much  of 
interest  for  the  solution  of  your  everyday  problems. 
Write  for  a  set  today. 


The  BRISTOL  COMPANY 

W at erbury.  Conn, 

ijBRISTOL’S 

IX'f  wcoi'dintf  Instruments 


TAYLOtR  STOKERS 
JURUICK 
REFRIGERATION 


stoker  of  yesterday 

...  and  of  today 

Above  is  a  stoker  of  a  type  sobl  20  years  ago. 
At  the  right  is  a  high-capacity  Taylor  Stoker  built 
for  the  Delray  No.  3  plant  of  the  Detroit  Edison 
Company. 

Both  are  stokers,  bnt  how  different . . .  How  they 
differ  in  fuel-bnrning  economy,  as  well  as  size 
.  .  .  These  stokers  visualize  the  advance  in  the 
art  of  burning  coal  and  give  a  hint  of  the  savings 
made  possible  hy  modern  eqnipment  .  .  .  Your 
stokers  may  not  he  20  years  old;  few  need 
stokers  as  large  as  the  one  shown  at  the  right, 
but  between  these  two  extremes  there  lies  a  vast 
field  for  saving  money  .  .  .  for  obtaining  greater 
capacity  from  old  boilers  and  burning  coal  more 
economically. 


AMERICAN  ENGINEERING 


III  Csiiisiila:  Affiliated  Eii;;iiieei*iii;;^  Companies  Ctd 
Head  Oliiee:  Soiitliaiii  Montreal,  One. 


LO-HED  HOISTS 

■P^sr.-MARI HE - 
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III  Oreat  Britain :  Taylor  8tokcr  Company, 
BiihIi  Hoii^e:  Aldwyeh,  W.C.  tS,  Condon,  Cn$;. 


Twelve*year  old  underfeed  stoker  and  boiler  . 
setting  which  was  remodeled. 


Remodeled  boiler  setting  and  modern  Taylor 
Stoker  installed  under  greater  portion  of 
liQilers. 


•  •  •  To 


•  •  •  m  OR  TWELVE  YEARS, 
two  625  H,  P.  boilers  had  been  fired  satisfactorily  by  under¬ 
feed  stokers.  More  steam  was  needed  and  the  installation 
of  a  third  boiler  was  bein^  considered. 

Then  the  suggestion  was  made  that  the  additional  capacity 
could  be  obtained  more  economically  by  revamping  the  old 
boilers  and  installing  modern  stokers. 

The  two  cuts  on  this  page  show  the  changes  that  were 
made.  It  will  be  noted  that  the  boilers  were  raised  and 
turned  around  so  that  the  tubes  sloped  toward  the  front 
of  the  stoker,  thus  increasing  the  furnace  volume.  An 
additional  KNK)  sq.  ft.  of  tubes  was  added  to  each  boiler, 
making  the  boilers  19  tubes  high  and  20  tubes  wide,  where 
before  they  had  been  16  tubes  high  and  20  tubes  wide. 

The  new  Taylor  Stokers  were  much  longer  than  the  old 
stokers  and  the  entire  length  of  the  lower  boiler  tubes  was 
exposed  to  the  fire. 

Formerly,  the  boilers  ordinarily  developed  about  800  H.  P., 
with  peaks  up  to  1100.  W  ith  the  new  seMings,  loads  of  1250 
H.  P.  are  normal  and  peaks  up  to  1900^'H.  P.  are  handled 
successfully,  although  a  lower  grade  of  coal  is  burned. 

The  cost  of  a  new  boiler  was  avoided;  the  wages  of  one  fire¬ 
man  on  each  shift  were  saved  and  the  efficiency  increased 
so  that  13.2%  less  coal  is  required  ^t^j^iind  of  steam. 

This  is  merely  one  illustration  of  savings  that  can 
be  made  by  installing  modem  stoker^  in  place  of  older 
stokers.  Our  engineers  will  be  glad  to  advise  you  regarding 
economies  or  increased  output  in  your  own  plant. 


Boiler  capacity  doubled 

with  new  stokers 


TRIBUTE 
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Vi*w  of  Grand  Central 
Zone,  New  York,  contain¬ 
ing  the  Grand  Central 
Group  of  buildings  whose 
steam  requirements  will 
amount  to  1,500,000,000 
pounds  annually. 


N.  Y.  Steam 
Corporation  — 
Kip's  Bay  Station 


COMBUSTION 
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TO  RELIABILITY 

“tx  thorough  study  of  the 
^  reliability  of  the  steam 
corporation's  service^^ 

The  decision  of  the  New  York  Central  to  abandon  existing  power  plants  and  con¬ 
tract  with  the  New  York  Steam  Corporation  Jfor  service,  is  a  great  tribute  to  the 
reliability  of  the  service  furnished  by  this  company. 

Combustion  Engineering  Corporation,  has  for  many  years,  supplied  fuel  burning 
and  steam  generating  equipment  to  the  New  York  Steam  Corporation. 

In  the  Kip's  Bay  Station,  their  nearest  plant  to  the  Grand  Central  Group  of 
buildings,  are  installed -C-E  Boilers  — Ladd  Type,  Lopulco  Pulverized  Fuel  Sys¬ 
tems,  C-E  Fin  Furnaces,  C-E  Air  Preheaters  and  Raymond  Pulverizers. 

Kip's  Bay  Station  is  designed  for  an  ultimate  capacity  of  approximately 
5,000,000  pounds  of  steam  per  hour  and  has  already  established  records  for 
steam  production  per  unit  and  steam  production  per  square  foot  of  floor  area. 


COMBUSTION  ENGINEERING  CORPORATION 

International  Combustion  Building  .  200  Madison  Avenue,  New  York,  N.Y. 
A  SUBSIDIARY  OF  INTERNATIONAL  COMBUSTION  ENGINEERING  CORPORATION 


ENGINEERING 


A. 
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PULVERIZED- 


Typical  Fuller  Lehigh  Direct-Fired 
Pulverized-Coal  Installation  with 
Bailey  Water-Cooled  Furnace  of  the 
Hop|)er-Bottoin  Type.  This  partic¬ 
ular  boiler  has  a  maximum  steam¬ 
ing  capacity  of  450,000  lbs.  of  steam 
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COAL  FIRING 


Fuller  Lehigh  Direct-Fired  System: — 

.  An  Important  Factor  in  the  Development  of 
Large-Capacity  Boiler  Units  of  Increased 
Availability  and  Efficiency 


The  constantly  increasing  size  of  turbines  used  in 
modern  central  stations  has  brought  about  a  demand  for 
boiler  units  of  increased  capacity,  availability  and  effi¬ 
ciency  in  order  that  electrical  energy  may  be  generated 
in  large  quantities  at  the  lowest  over-all  cost. 

The  Fuller  Lehigh  Company’s  Direct-Fired  System  in¬ 
cluding  mills,  burners  and  furnaces,  is  a  simple,  clean 
and  easily  controlled  system  that  has  been  an  important 
factor  in  the  economic  development  of  large  steam¬ 
generating  units. 

It  is  meeting  these  and  other  requirements  in  large 
modern  central  stations  and  is  being  generally  adopted 
by  central-station  engineers  and  executives. 


Reprints  of  trade-journal  articles,  technical 
papers,  etc.,  giving  actual  performance  data 
(I  and  showing  equipment  arrangements  and  li 
photographs  will  gladly  be  sent  upon  request. 


FULLER  LEHIGH  COMPANY.  FULLERTON,  PENNA. 

A  BABCOCK  Sc  WILCOX.  ORGANIZATION 
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Solving  Fuel  Problems 


STEAM  power  station  work  of  the  Stone  &  Webster 
Engineering  Corporation  includes  industrial  and 
utility  plants  operating  with  record  economy  oh  all 
kinds  of  fuels.  In  many  instances,  coal,  oil  and  gas 
burning  stations  are  so  designed  that  they  can  be 
changed  at  any  time  to  pulverized  coal.  Some  stations 
operate  on  either  oil  or  pulverized  coal*  or  both  as 
occasion  demands.  Some  burn  oil  or  gas  or  both. 
This  flexiblity  of  design  enables  owners  to  profit  by 
anges  in  the  local  fuel  market.  Our  wide  experience 
in  solving  fuel  problems  is  offered  to  manufacturers 
and  others  who  plan  to  build  new  plants  or  revamp 
old  ones  to  meet  new  requirements. 


STONE  8C  WEBSTER 
ENGINEERING  CORPORATION 
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D  esigii"  Construction 
Management  of 
Public  Utility  and 
Industrial  Properties 

Since  1894,  we  have  been  engaged  in  the  develop¬ 
ment  of  steam  and  hydro-electric  power  and 
electric  railway  plants,  gas  works,  substations, 
electrical  transmission  lines  and  natural  gas 
transportation  and  distribution  systems. 

To  no  lesser  degree,  our  work  has  covered 
broadly  the  industrial  field,  including  the  de¬ 
velopment  of  more  economical  manufacturing 
methods  and  the  building  up  of  plant 
organizations. 

In  the  transportation  field  our  experience  has 
made  the  rehabilitation  of  electric  railways  pos¬ 
sible  by  the  establishment  of  paying  bus  feeder 
lines  and  our  studies  have  covered  the  economics 
of  taxi,  bus  and  airplane  operation. 


Appraisals  • 


With  a  background  of  long  engineering,  management 
and  financial  experience  we  are  particularly  fitted  to 
analyze  and  impartially  evaluate  all  elements  con¬ 
nected  with  any  property  or  project  and  to  submit 
authentic  reports  to  owners,  investors  and  bankers. 
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39  BROADWAY,  NEW  YORK 

PHILADELPHIA  CHICAGO  SAN  FRANCISCO 

NEW  ORLEANS  CHATTANOOGA  BIRMINGHAM 


« 


Steam 

Power  Plants 

Greater  Economy 
through  Design 


Thomas  E.  Murray,  Inc.,  is  cred¬ 
ited  with  having  designed  steam 
power  plants  totaling  greater 
capacity  than  any  other  in  the  coun¬ 
try.  Above  are  shown  three  of  the 
great  plants,  serving  New  York 
City,  ail  of  which  were  designed  by 
Thomas  E.  Murray,  Inc.  Each 
new  plant  has  set  higher  standards 
with  the  result  that  through 
continuously  improved  designs, 
greater  economies  have  been 
effected. 

Our  organization  consisting  of 
engineers,  architects,  and  staffs, 
specializing  in  the  various  phases 
of  their  professions  is  backed  by  a 
record  of  3,400,000  hp.  in  plants 
designed  and  on  which  construction 
was  supervised. 


fVe  would  be  pleased  to  discuss 
the  design  or  redesign  of  plants. 


«0K)©> 


88  LEXINGTON  AVENUE,  NEW  YORK,  N.  Y. 
DESIGNING  AND  CONSULTING  ENGINEERS 
POWER  PLANTS  -  INDUSTRIAL  ENGINEERING  -  REPORTS 
ARCHITECTURAL  SERVICES 


APPRAISALS 
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Increasing 

Investment 

Costs 

Demand 

the 

Surest 

Possible 

Protection 


Public  Utility  Executives  are  keenly  conscious  of  the 
rapidly  narrowing  margin  of  profit  on  investments  that 
are  already  huge  and  must  be  constantly  increased. 

Every  possible  precaution  must  be  taken  against  unnec¬ 
essary  loss — against  the  possibility  of  disaster  in  the  great 
power  plants  upon  which  so  much  depends. 

Ocean  and  Columbia  Power  Plant  Policies  give  such  pro¬ 
tection — in  two  ways. 

First:  by  a  highly  efficient  inspection  system  which  has 
proved  its  superiority  in  anticipating  and  detecting 
conditions  which  may  cause  losses. 

Second:  by  prompt  and  equitable  payment  of  any  losses 
which  do  occur.  All  such  losses  are  investigated  and 
settled  by  engineers. 

When  your  power  plant  is  protected  by  an  Ocean  or 
Columbia  policy  you  have  transferred  the  burden  of 
preventing  or  paying  for  losses  to  one  of  the  strongest 
financial  organizations  in  the  world. 

Correspondence  is  invited. 


THE  OCEAX  ACCIDENTS GUARAKTEE  CORPORATIOK  Lid 

and 

COLUMBIA  CASUALTY  COMPANY 

1  Parte  Avenue, New 


Canadian  Braneh-.Ytd/txdX  Building 'Tbrocito ,  Ontario 


Facific  Coast  Branch-.  315  Montgomei-y  St.  Son  Fixinciaco.CaL 


Behind  every  G-E  service  shop 
are  the  resources  of  General 
Electric — research,  engineer- 
ing,and  manufacturing.  Added 
to  this  is  an  unfailing  source 
of  renewal  parts  of  original 
equipment  quality.  There  is  a 
G-E  service  shop  in  each  of 
the  following  cities: 


Atlanta 

Buffalo 

Chicago 

Cincinnati 

Cleveland 

Dallas 

Detroit 

Erie 

Fort  Wayne 
Kansas  City 
Los  Angeles 


Lynn 

Minneapolis 

New  York 

Seattle 

Oakland 

Philadelphia 

Pittsfield 

Pittsburgh 

St.  Louis 

Salt  Lake  City 

Schenecudy 


At  5:30  p.  m.  on  a  Wednesday,  a  mid- 
•  western  alkali  company  requested 
a  G-E  service  shop  to  wind  a  com¬ 
plete  set  of  stator  coils  for  a  700-kv-a. 
synchronous  motor.  A  message  tele¬ 
phoned  to  General  Electric’s  Fort  W ayne 
Works  brought  500  pounds  of  specially 
rolled  and  insulated  wire  to  the  service 
shop  the  next  morning. 

At  4:30  p.  m.  on  Saturday,  the  service 
shop  delivered  to  the  customer  the 
complete  set  of  96  stator  coils  for  the 
machine. 

The  complete  job  done  in  three  days— an 
accomplishment  that  any  G-E  service 
shop  can  equal. 


JOIN  US  IN  THE  GENERAL  ELECTRIC  HOUR,  BROADCAST  EVERY  SATURDAY  AT  8  P.M.,  E.S.T.  ON  A  NATION-WIDE  N.B.C.  NETWORK 

GENERAL  ELECTRIC 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y.,  SALES  OFFICES  IN  PRINCIPAL  CITIES 


Part  of  compMaJy  oquippod  winding  room  in  O-E  aorvico  shop 


Baking  ovena  in  G-E  aorvico  ahop 


Complete  Job 
in  Three  Days 
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'loodlighting 

Churches 


Niarbt  view  of  the  Calvary  Baptist  Church  at  Roanoke.  Virginia, 
floodlighted  by  four  Golden  Glow  lantern  floodliirhts.  mounted 
on  two  standards  installed  at  the  curb-line- 


The  modern  church  can  use  floodlighting  effectively.  In 
both  town  and  city,  the  shut-down  of  activities  on 
Sunday  evenings  leaves  many  communities  in  comparative 
darkness.  It  is  most  desirable  and  most  advantageous  from 
the  viewpoint  of  the  church  to  focus  the  attention  of  the 
public  on  the  churches,  by  means  of  floodlighting.  There  are 
other  advantages  of  church  floodlighting.  It  is  not  only 
dignified  advertising,  but  provides  illumination  often  neces¬ 
sary  in  stormy  weather,  and  enlivens  the  spirit  of  the  congre¬ 
gation.  They  are  also  used  effectively  to  illuminate  windows 
from  the  outside  making  them  visible  to  the  congregation. 

Either  Golden  Glow  lantern  floodlights,  or  floodlight 
projector  units  may  be  used,  but  in  most  cases  the  lantern 
floodlight  is  most  applicable,  because  of  its  ornamental  advan¬ 
tages,  easy  installation  at  the  curb-line,  easy  maintenance 
and  control. 

Our  Bulletins  Nos.  273  and  274  will  be  of  great  value  to 
all  interested,  including  Illuminating  Engineers  and  Archi¬ 
tects.  Both  the  idea  and  the  equipment  are  easy  to  sell,  and 
provide  a  profitable  load  for  the  Utility  at  the  off  peak. 


Type  L  1419-P  Golden  Glow 
Lantern  Floodlifrht  showing 
method  of  mountintr  reflector 
and  lamp  within  the  lantern. 
The  frlass  panels  have  been  re- 


Typical  standard  and 
single  lantern  -  flood 
light  unit. 


moved  in  the  illustration. 


1?ANUFACTURER  OF  RAILWAY,  POWER  '~m 


Rii'iie  office  and  manufarturinR  plant  located  at 
17th  and  Cambria  Streets,  niladrlphla,  Pa. ; 
pisirlct  offices  are  located  iit  111  North  Canal 
Btrrct,  Chicafo,  HI.  and  50  Church  Street. 
New  York  City. 


AND  INDUSTRIAL  ELECTRICAL  MATERIAL 


Branches — Bessemer  Bldg..  Pittsburgh,  88 
Broad  Street,  Boston;  Oeneral  Motors  Bldg.. 
Detroit;  316  N.  Washington  Are.,  Scranton; 
Canadian  Agents — Lyman  Tube  k  Supply  Com¬ 
pany ,  Ltd.,  Montreal.  Toronto.  Vancouver, 
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RAILWAY  OFFICIALS  T 


will  be  interested  in  seeing  Railway  Utility 
Co’s  exhibit  of  high  duty  railway  heaters 


BOOTH  5  50-B 


American  Electric  Railway  Association  Con¬ 
vention,  Atlantic  City,  Sept.  28th  to  Oct.  4th 


RAILWAY  UTILITY  CO. 


of  Chicago,  Sole  Distributor  of  Chromalox  strip 
heaters  for  railway  and  street  cars  in  the 
United  States  and  Canada 


HIS  new  factory  is  entirely  de¬ 
voted  to  the  development,  engineering 
and  manufacture  of  Chromalox  heat¬ 
ing  units,  and  their  proper  application 
to  commercial  and  industrial  heating 
problems.  This  partial  list  of  ap¬ 
pliances  and  heating  devices  con¬ 


vincingly  shows  the  trend  of  leading 
manufacturers  towards  adopting 
Chromalox  embedded  type  uiuts. 
Today,  more  than  100  electrical  man¬ 
ufacturers  are  making  their  products 
trouble-free  by  standardizing  on  pat¬ 
ented  Chromalox  units. 


Air  Heater*,  for  reslience* 
Air  Heater*.  inda*trial 
Bath  fSibinets 
Bakery  Equipment 
Beauty  Parlor  Applianee* 
Biimins  Brand* 

Coffee  Tm* 

Clothe*  Dryer* 

Dining  Car* 

Doughnut  Maehine* 

Food  Warmer* 


OIne  Pot* 

Health  Lamp* 

Hoapital  Equipment 
Hotd  and  Reatanrant  Equip. 
Ironer*.  Dom.  A  Commereial 
Iron*.  Automatic  A  Non- 
Auto. 

Incubator*  A  Brooder* 

Metal  Pot* 

Oven*.  Drying  A  Baking 


Pancake  Baker* 
Percolator* 

Popcorn  A  Nut  Haebinet 
Range*.  Domeatio  A  Hota 
Sandwich  Toaater* 
Siphonator* 

Waffle  Iron* 

Waffle  Baker*  ^ 

Water  Heater*.  Domeati* 
Water  Heater*.  Pooltiy 
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that  the  industry  is 
turning  to  the 
embedded  type 
heating  uniL 


as  best  represented  in  the  Chromalox 
line  of  heating  units 


^N^ore  and  more  the  appliance  industry  is  de¬ 
finitely  turning  to  the  embedded  type  Chro¬ 
malox  element  for  the  solution  of  its  heating 
problems. 

The  reason  is  obvious.  The  superior  Chroma¬ 
lox  construction  makes  it  possible  for  these  pat¬ 
ented  units  to  stand  up  under  very  severe  usage. 

They  have  more  inherent  strength  both  structurally 
and  electrically. 

If  you  are  in  any  way  interested  in  the  heating  ap¬ 
pliance  field,  here,  point  by  point,  are  the  exclusive 
Chromalox  advantages  which  you  should  know  about. 

1.  BUILT  TO  WITHSTAND  OVERVOLTAGE  and 
resulting  overwattage,  Chromalox  units  invariably 
eliminate  usual  trouble  caused  by  voltage  fluctuations. 

2.  HIGHLY  EFFICIENT  HEAT  DISSIPATION  due 
to  refractory  being  compacted  so  hard  under  hydraulic 
pressure  and  baked  at  red  heat.  Heat  transfer  compa¬ 
rable  to  that  of  iron. 

3.  UNEFFECTED  BY  SEVERE  ABUSE  AND  VIBRA¬ 
TION  as  proven  by  outstanding  success  in  railway  car 


heating.  Over  150,000  Chromalox  strip  heaters 
now  heating  cars  on  120  railways — the  toughest 
kind  of  work! 

4.  MAXIMUM  DEGREE  OF  UNIFORMITY  IN 
MANUFACTURE.  Chromalox  units,  manufactur¬ 
ed  on  a  standardized  production  basis,  are  made 
possible  only  through  the  Chromalox  process  and 
the  use  of  Chrom^ox  equipment. 

5.  HIGH  INSULATING  VALUE  OF  REFRACTORY 
— improves  with  age  and  use,  whereas  other  forms  de¬ 
preciate. 

6.  BAKED  AT  RED  HEAT  after  the  resistor  is  em¬ 
bedded  in  it,  Chromalox  refractory  will  not  absorb 
moisture. 

7.  HEAT  DISTRIBUTION  CAN  BE  VARIED  to 
meet  special  requirements  with  maximum  safety  from 
local  deterioration. 

8.  CHROMALOX  ARE  NOT  THE  CHEAPEST 
UNITS  from  cost  per  unit.  But  they  are  the  cheapest 
unit  from  service-hour  cost  due  to  their  unusually  long 
operating  performance. 


ELECTRIC  HEATING  UNITS 


Manufactured  Exclusively  by  Edwin  L.  Wiegand  Company,  7500  Thomas  Boulevard,  Pittsburgh,  Pa. 

SOLE  LICENSEES;  Canadian  Chromalox  Co.,. Ltd.,  Toronto,  Canada  ABROAD:  Geo.  Bray  Co.,  Leeds,  England 


a 


REPLACEMENT 


SOME  of  the  reasons  for  the  proved 
success  of  Globar  Brand  Heating 
Elements  in  forging  furnaces  are: 
iThey  make  possible  a  continuity  of 
furnace  production — due  to  the  ease  of 
replacement  without  tearing  down — 
or  even  shutting  down  the  furnace  for 
installing  new  elements. 

HThey  make  possible  close  tempera¬ 
ture  control — the  elimination  of 
“burned  steel.” 

llWith  Globar  Brand  Elements  fur¬ 
nace  design  is  simplified — minimum 
dimensions  per  furnace  resulting  in 
maximum  production  per  unit  of  floor 
space. 


FURNACES  BUILT  BY 
HOLCROFT  &  COMPANY,  DETROIT,  MICH 


Glad  to  place  at  your  disposal  the 
research  resources  of  our 
Engineering  Department 


(iloter  it  tb*  rtfitlcrtd 
tnde  DMDc  givMi  to  dod> 
OMtetlio  elrotrioftl  hettlag 
aod  rMivUTMe  niMoritlt, 
Md  to  other  pruduoU  of 
(ilobtr  Ctrrpafmlion.  tnd 
it  itt  exeluiive  propert;. 


GLOBAR  CORPORATION 

NIAGARA  FALLS,  N.  Y. 
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COMPANIES  engaged  in  water  heating  business 
or  who  contemplate  going  after  this  load  must 
necessarily  take  a  look  into  its  future  possibilities  and 
problems.  Planning  this  business  only  on  the  factors 
that  loom  up  now  may  cause  endless  troubles  in  due 
time.  This  is  why  the  18  years  of  experience  gained  by 
Hotpoint  in  the  development  and  sale  of  electric  water 
heaters  is  so  valuable  to  central  stations.  To  us,  this 
business  is  not  new  —  with  our  customers  we  have 
weathered  the  storm  of  disturbance  of  rate  structures, 
helped  solve  distribution  problems  and  assisted  in 
many  other  questions  that  have  arisen  during  this 
period  of  time. 

As  a  result  of  our  experience  we  have  developed  a 
complete  line  of  electric  water  heaters  to  meet  any  con¬ 
dition,  rate  structure  or  distribution  problem  and  have 
data  that  is  extremely  helpful  to  central  stations. 

Our  water  heating  specialists  are  at  your  service  to 
assist  you  in  solving  your  water  heating  problems. 

Let  them  help  you  take  a  look  into  the  future  of 
electric  water  heating.  Mail  the  coupon  today  for  full 
details  of  our  water  heating  plan  that  meets  the  needs 
of  every  central  station. 


Three  Hotpoint 
Water  Heater  Developments 


A  complete  line  of  Hotpoint  high  and  low 
wattage  electric  water  heaterato  fit  every 
rate  structure  and  to  solve  every  distri¬ 
bution  problem.  Also  automatic  peak 
limiter,  Y  121,  and  automatic  time  switch, 
Y  200,  are  offered  as  important  develop¬ 
ments  for  water  heating  service. 


Patented  Hotpoint  Calrod  heating  element  more  efficient, 
economical  and  practically  indestructible.  Element  is  always 
clean  because  of  self-rescaling  action. 

Patented  Double-WaU  Circulation  Tube  delivers^hot  water 
to  the  top  of  the  tank  where  it  is  quickly  available. 

Positive  automatic  heat  control,  accurate,  simple  and  du¬ 
rable — many  in  use  for  years  prove  their  long  life. 


EDISON  ELECTRIC  APPLIANCE  CO.,  Inc.', 

5672  West  Taylor  Street,  Chicago,  III 

Please  send  catalog  and  complete  information  on  elec¬ 
tric  water  heating. 


EDISON  ELECTRIC  APPLIANCE  CO.,  Inc. 

5672  West  Taylor  St.  Chicago,  111. 

Chicago  New  York  Boston  Atlanta  Cleveland  Kansas  City 
Charlotte  Salt  Lake  City  Seattle  Portland  Los  Angeles 
Denver  San  Francisco  Dallas  Ontario,  California 

FactorUts  Chicago,  lUlnoU,  and  Ontario,  California 


Name. 


Address. 
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Ath^ter 


RADIO 


Every  all-electric  radio  on  your 
adds  a  total  of  $10  a  year 
to  your  revenue 


line 


The  annual  revenue  to  Central  Stations  for  the 
current  consumed  in  the  average  operation  of 
a  single  all-electric  radio  totals  $10.  This  revenue 
comes  from  the  direct  load  which  radio  puts  on  the 
Central  Station  lines  and  from  the  secondary  load 
— the  added  lighting  load — directly  due  to  use  of 
radio. 

Since  all-electric  radio  was  first  introduced, 
more  than  3,000,000  sets  have  been  put  in  opera¬ 
tion.  And  yet  the  market  has  barely  been  scratched. 
Only  14  out  of  every  100  wired  homes  have  electric 
radios. 

Here  is  a  wide-open  field  for  Central  Stations. 


IN  CABINETS — The  best  of  American  cabinet  makers 
— famous  for  sound  design  and  sincere  workmanship — 
are  cooperating  to  meet  tlie  demand  for  Atwater  Kent 
Screen-Grid  lladio  in  fine  cabinets  like  these. 


Electric  radio  is  accepted.  It  is  a  product  that 
lends  itself  to  volume  sales  and  profits.  It  is  a 
load-builder  and  a  builder  of  good  will. 

With  Atwater  Kent  Radio  you  can  develop  the 
market  quickly.  Atwater  Kent  Radio  is  nationally 
known,  nationally  advertised — in  demand  every¬ 
where.  It  comes  from  the  largest  radio  factory — 
built  on  the  good  will  of  2,550,000  families  who 
have  bought  Atwater  Kent  Radio  over  a  period  of 
seven  years.  It  is  famous  as  the  radio  of  low 
servicing  requirements.  It  keeps  on  working — and 
you  keep  on  furnishing  the  current. 

Meet  the  demand  of  your  customers  for  all¬ 
electric  radio  with  the  Atwater  Kent  Screen-Grid 
Radio  .  .  .  the  greatest  advance  in  radio  since  the 
advent  of  the  house-current  set.  It  is  a  perfected, 
all-electric  radio.  It  satisfies  completely  ...  in 
range,  needle-point  selectivity,  distance-getting 
ability,  Electro-Dynamic  tone!  For  more  infor¬ 
mation  write  direct  to  our  Utility  Sales  Division. 


Prieet  ilightly  higher  weet  of  the 
Rockies,  and  in  Canada 


TABLE  MODEL — Screen-Grid  Receiver,  Model  65,  with¬ 
out  tubes,  $88.  ModelF-4Electro-Dynamictablespeaker,$34. 


ATWATER  KENT  MANUFACTURING  COMPANY  A.  Atvoator  Kent,  Pretidtnl  4712  Wissahickon  Avenue,  Philadelphia,  Pi. 
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Sell  entertainment  to  your  customers 


ANOTHER  of  the  many 
beautiful  cabinets  made  ex¬ 
pressly  for  Atwater  Kent 
Screen  Grid  Radio  by  masters 
of  furniture  craftsmanship. 
Simple  or  elaborate  designs. 


When  you  sell  Atwater  Kent  Screen-Grid 
Radio  you  provide  your  customers  with 
an  accepted  means  of  entertainment.  You 
show  them  how'  to  use  the  current  for  their 
pleasure  as  well  as  for  their  comfort  and 
convenience  . . .  entertainment  ...  as  they 
like  to  have  it ! 


ON  THE  AIR 

Atwater  Kent  Radio  Hour 
Sunday  Evenincs,  9:15  (Baitern  Daylight  Time) 
WEAF  network  of  N.  B.  C. 

Atwater  Kent  Mid-W’eek  Program 
Thursday  Evenings,  10:00  (Eastern  Daylight  Time) 
W’JZ  network  of  N.  B.  C. 


r 


p, 
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ATWATER  KENT  MANUFACTURING  COMPANY  A.  Atwater  Kent,  President  [4712  Wissahickon  Avenue.  Philadelphia.  Pa. 


y  Start  at  the  "bus  bar”  in  the  power  plant.  End  up  at  the 
light  in  the  top  floor  window.  And  you’ve  traced  a  line  of  typical 

all  the  way. . .  every  inch,  every  item! 


Graybar  equipment 


lar  selects  thousands  of  electrical  items  from  the  markets  of 


America,  so  you  may  have  what  you  want.  Graybar  warehouses 

them  nearby,  so  you  may  have  what  you  want  when  you  want  it. 
Make  Graybar  your  supply  room  for  all  things  electrical.  Thousands 
of  electrical  buyers  have  proven  the  wisdom  of  this  course. 


GRAYBAR  ELECTRIC  CO.  Offices  in  72  principal  cities 

EnmeuUre  OficM :  Graybar  Bldg.,  Lexingtoa  Are.  aad  43rd  St.,  New  York,  N.Y. 
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on  eledtric  heat 


When  theif  satj  -  Aviation? 


the  answeris - 

Heater  for  Warming^  Airplane 
Engine  Oil 

A  new  electric  heating  unit  designed  especially  for  warm¬ 
ing  the  engine  oil  of  aircraft  to  facilitate  quick  starting, 
especially  in  cold  weather,  is  announced  by  the  (leneral 
Klectric  Company.  T'he  unit  will  operate  from  the  local 
electric  lighting  circuit  in  the  hangar. 

When  planes  are  stored  in  unheated  hangars  it  has  been 
customary  during  cold  spells  to  drain  the  lubricating  oil 
from  the  oil  tank  after  flying  operations  in  the  evening  and 
to  preheat  the  oil  in  the  morning, 

'I'he  new  electric  heating  unit  consists  of  two  1  10-volt, 
375-watt  heating  units  conveniently  shaped  to  fit  into  the 
conventional  aircraft  oil  tank  by  insertion  through  the  filter 
cap.  'I'hree  degrees  of  heat  are  provided.  The  units  can  be 
operated  in  series  for  low  heat  intensity,  they  can  be  used 
as  a  single  unit  for  intermediate  intensity  and  they  can  be 
operated  in  parallel  for  high  intensity.  The  corresponding 
wattage  values  are  187,  375  and  750  respectively  at  110  volts. 

— hlectricdl  Jt  orld,  July  Id,  1920. 
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Lets  get  all 


THE 

filers 


M'l^h  O^rriperaticre  Sendee 

the  ideal  heatin^jt 
element  resistance 


DRIVRR-I  lARRfS  CONIP.WY  '= 

Haiirison,  Nhw  Jersey 

ChiraKo-Dolrolt-Morrl'JloMn.  \.  KnjflamJ-Frnnn* 

III  4‘uiia«la  The  It.  (ireeninK  Wire  i'o.,  Uaiiiiiton 

T  IROl^GH  a  generation  of  research  and  development  this 
ccmpaiiN  has  built  solidly  until  today  it  operates  the  largest  plant 
in  the  world  devoted  to  alloy  products  .... 

....  melting  furnace,  rolling  mills,  technical  control  over  every 
step  in  fabrication — plus  the  priceless  ingredient  EXPERIENCE 
assure  not  only  (]ualit\  but  UNIF'ORMn'V  of  (luality,  impossible 
to  obtain  by  les>er  (lualific.ations. 
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How  the  Modern  Plant 
Moves  Material  Faster 

at  hess  Cost 


Electric  industrial  trucks  and 


STUDY  your  material- han¬ 
dling  costs.  By  doing  this, 
hundreds  of  modern  plants  have 
found  numerous  ways  to  greatly 
reduce  their  overhead. 


tractors  release  man -power  for 
more  productive  work 


Consider  these  questions 

What  does  it  cost  you  to  unload  ma¬ 
terial  and  place  it  in  storage.^  What 
does  it  cost  you  to  move  this  mate¬ 
rial  and  place  it  in  operation.^  What 
does  it  cost  you  to  move  manufac¬ 
tured  goods  in  process.^  What  does 


it  cost  to  store  finished  products  and 
move  them  from  storage  to  the  ship¬ 
ping  platform.^  How  many  men  are 
you  using  for  this  work.^  Couldn’t 
they  be  released  from  burden-bear¬ 
ing  to  more  productive  work  t 

Why  the  answers  mean 
money  saved 

The  answers  to  these  questions  may 


show  you  the  way  to  save  thou¬ 
sands  of  dollars  in  your  plant. 
For  in  every  instance  electric 
industrial  trucks  and  tractors  may 
readily  move  more  material  faster 
at  less  cost.  Since  they  do  it  for 
others,  they  can  do  it  for  you. 

Actual  results 

A  great  Eastern  railroad  system 
reduced  the  cost  of  handling  at 
two  of  its  terminals  from  $0.88  to 
$0.32  per  ton  by  the  use  of  skids 


HOOO 


The  electric  in¬ 
dustrial  trucks  and 
tractors  pictured 
here  save  money 
for  their  oumers. 
Day-by-day,  they 
move  more  mate¬ 
rial  faster  at  less 
cost. 


USE  ELECTRIC  INDUSTRIAL  TRUCKS  AND  TRACTORS 


SErxEMHKK  28. 1929 
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The  l}botographs  on  this  page  and  on 
the  one  opposite  show  a  number  oj  the 
many  applications  of  industrial  trucks. 
These  trucks  and  tractors  speed  pro¬ 
duction  .  .  .  reduce  handling  costs. 


1  ^ 

nU||« 

■  ‘  him 

j/fi  1  i  flB  •  , 

Bi  0  i  5 

and  electric  trucks.  Think  what  a 
better  than  60%  reduction  in  your 
material-handling  costs  would  mean 
to  you  in  actual  dollars  saved. 

To  suit  any  job 

Pictured  on  these  pages  are  a  num¬ 
ber  of  industrial  trucks  and  tractors 
that  show  conclusively  their  wide 
adaptability.  They’re  on  the  job, 
today,  powered  with  Exide-Ironclad 
batteries,  like  thousands  of  others. 


Exide-Ironclad  Batteries  maintain 
a  consistently  high  voltage  that  re¬ 
sults  in  good  speed  all  day  long. 
They  have  a  tremendous  power  to 

Exibe 

IRONCLAD 

BATTERIES 


give  current  steadily  or  in  a  rush  for 
extra-heavy  loads.  They  are  eco¬ 
nomical  at  the  charging  panel,  and 
their  unique  positive  plate  construc¬ 
tion  insures  unusually  long  life. 

Write  for  bulletin 

Bulletin  160-R  will  be  sent  to  you 
on  request.  It  gives  information 
about  the  many  uses  of  electric  in¬ 
dustrial  trucks  and  tractors.  Write 
for  a  copy  today. 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia 

tixide  R  itteries  of  Canada,  Limited,  Toronto 

IHE  WORLD'S  LARGEST  MANUFACTURERS  OF  STORAGE  BATTERIES  FOR  EVERY  PURPOSE 
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Ambursen  Construction  Co. 

Incorporated 
AMBURSEN  DAMS 
Hydro-electric  Development* 

Water  Supply  and  Irriitation  Dams 
DAMS  ON  DIFFICULT  FOUNDATIONS 
Grand  Central  Terminals.  New  York. 
KuiiKati  City,  Mo.  Atlanta,  Oa. 


M.  J.  DALEY  &  CO.,  INC. 

SPECIALIZING  IN  THE  CONSTRUCTION  OF: 

Railroad  Electrification. 

Trani^niissiun  System?. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 


1654  Main  Street 


Springfield.  Mass. 


L.  F.  HARZA 

Engineer 

Dams.  Hydraulic.  Hydro-electric.  Flood 
Control  and  Sanitary  Project. 

Engineering  Bldg.  205  Wacker  Drive 
Chicago 


WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 
Engineers — Accountants — Managers 
231  South  La  Salle  St. 
CHICAGO 


BARKER  &  WHEELER 

Utility  and  Industrial  Valuations.  Design 
and  (;onMiruclion  of  Power  Systems.  Water 
Supplies.  Sewerage  and  Sewage  Disposal. 

11  Park  Place,  New  York  City 

Albany,  N.  Y.  Atlanta,  Ga. 


H.  K.  BARROWS 

M.  Am.  Soc.  C.  E. 

CONSULTING  HYDRAULIC  ENGINEER 
Hydro-electric  developments — Water  supplies 
Reports,  plans,  supervision. 

Advice,  appraisals. 

0  Beacon  St..  Boston.  Mass. 


BATTEY  &  KIPP 

Incorporated 

ENGINEERS 

Power  Plants.  Electrification  De¬ 
velopments.  Industrial  Plants 
Railway  Shops  and  Terminals, 
Design,  t^onstruction.  Investigations. 
Appraisals. 

‘.>:il  S  LA  SALLE  ST..  CHICAGO 


BLACK  &  VEATCH 

Conaultina  Engineers 

Water.  Steam  and  Electric  Power  Investi¬ 
gations.  Design.  Supervision  of  Construc¬ 
tion.  Vuliialion  and  Tests. 

,107  iS.  Hill  St..  Ixis  .Angclvi.  Cilif 
2;til  I'ark  .tvenue.  New  York  City. 

Mutual  Iliilldlng.  Kansa.<  City.  Mo. 


BYLLESBY 


ENGINEERING  AND  MANAGEMENT 
CORPORATION 
231  S.  LaSalle  Street.  Chicago 
New  York  Pittsburgh  San  Francisco 


EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 

01  Broadway  New  York 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
tlie  de-ign,  finuncing.  construction  and  man¬ 
agement  of  liydro-electric  power  plants. 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 

Te.sts  of  Electrical  Machinery.  Apparatus  and 
supplies.  Materials  of  Construction.  Coal. 
Paper,  etc.  Inspection  of  Material  and  Ap¬ 
paratus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 


FARGO  ENGINEERING  CO 
CONSULTING  ENGINEERS 
Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 


FORD,  BACON  &  DAVIS 

Incorporated 

ENGINEERS 
39  Broadway 
NEW  YORK 

Ptiiladeiphia  Chicago  San  Fraiiciscu 


FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 


Munadnock  Building 


Chicago,  111. 


GANNETT,  SLELYE  &  FLEMING. 
ENGINEERS.  Inc 
Engineering,  .Appraisals, 
Construction,  Managemem 
Harrisburg  New  York 

New  Orleans 


HARPER  &  TAYLOR 

Incorporated 

ENGINEERS 
225  South  Fifteenth  Street 
Philadelphia.  Pa. 


Do  not  hesitate  to  ask 

If  you  cannot  find  the  service  you 
need  listed  here,  do  not  hesitate  to 
ask  us  for  information. 

Address 

Professional  Directory  Division 

Tenth  Ave.  at  3«lh  St.,  New  York  City 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines 
Substations 

100  W.  Monroe  St.,  Chicago.  Ill. 


GEO.  L. 

HOXIE 

Consulting  Engineer 

ENGINEERING 

ECONOMICS 

306  W.  3id  St. 

Los  .Angeles 

IVES  &  DAVIDSON 

ENGINEERS 

Construction — Management — Valuation 
PUBLIC  UTILITY  PROPERTIES 
Deiigu-TRANSMISSION  LINES- iiuiw 
15  Park  Row,  New  York 


GEORGE  H.  KNUTSON 

FINANCIAL  ENGINEER 

PUBLIC  UTILITIES  AND  INDUSTRIALS 
Financing  Consolidation  Acquisitions 

Harris  Trust  Bldg.,  Ill  W.  Monroe  St.. 
Chicago,  Illinois 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility.  Administrative 
Economic  and  Municipal  Problems. 
Cost  Analysis. 

Inducement  Rate  Development. 
Rate  Cases — Appraisals. 

11  West  42nd  St..  New  Y’ork 


101  Park  Ave. 


New  York 


WILLIAM  S.  LEE 

Mem.  Am.  Soc.  C.  E. 

Mem.  Am.  Soc.  M.  E. 

Mem.  Eng.  Inst.  Can. 
Fellow  Am.  Inst.  E.  E. 

CONSULTING  ENGINEER 
535  Fifth  Avenue.  New  York  City 
Charlotte.  North  Carolina 


E.  S.  LINCOLN 

Consulting  Electrical  Engineer 
Designs  Investigations  Reports 
Electrical  Research  Laboratory 
Graybar  Bldg. 

420  Lexington  Ave.,  New  York  City 


LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Cases 

Public  Utility  Management 
231  So.  LaSalle  St.,  Chicago 
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CHAS.  T.  MAIN,  Inc. 

ENGINEERS 

x*ublic  Utilities  and  Industrials 
Reports — Designs — V'aluations 
Supervision  of  Construction 
201  Devonshire  Street.  Boston.  Mass. 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hvdro-eleetric  Developments,  Water  Supply, 
Irrigation.  Drainage.  Flood  Control. 

New  York  City.  .50  Church  St 


ARTHUR  L.  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 
KANS.\S  CITY.  MO 


N.  J.  NEALL 

Consulting  Engineer 
Electrical  and  Industrial  Properties 
12  PE.ARL  STREET  BOSTON.  MASS. 

]()()  BROADWAY  NEW  YORK 


FARLEY  OSGOOD 

Consultant 

Design,  Construction.  Operation 
Inter-Connection 
of 

PUBLIC  UTILITIES 

National  Bank  of  Commerce  Building 
31  Nasiiiu  St..  New  York,  N.  T. 
Telephone;  Rector  7878  Cable  .\ddrei9:  F.irgood 


W.  EDGAR  REED 

Consulting  Engineer 

Designer  of  Electrical  Machinery 
Estimates  Reports.  Plans.  Specifications 
and  Supervision  of  Lighting.  Railway.  Indus 
trial  and  Power  Installations. 

585  Union  .Arcade  Bldg,,  Pittsburgh.  Pa. 


SANDERSON  &  PORTER 

Engineers 

PUBLIC  UTILITIES  AND  INDUSTRIALS 
Design  Construction  Management 

Examinations  Reports  Valuations 

Chicago  New  York  San  Francisco 


OPHULS  &  HILL,  Inc. 

CONSULTING  ENGINEERS 

steam  and  Electric  Power  Plants 
Ice  Making  and  Refrigeration 
Reports.  Investigations.  Appraisals 

112-114  W.  42nd  St.  New  York  City 


JIttfMIIIIMIIMIIMIMMflllllllllliiMtIMIII 


SARGENT  &  LUNDY 

Incorporated 

Mechanical  and  Electrical  Engineers 
1412  Edison  Bldg. 

72  West  Adams  St. 

Chicago.  III. 


Scofield  Engineering  Co. 

Consulting  Engineers 
Public  Utility  and  Industrial  Plants 
Of  sign — Construction — Operation — 
Investigations —  Caluations 

PHILADELPHIA 


STEVENS  &  WOOD 

INCORPORATED 

Engineers  and  Constructors 
60  JOHN  ST.,  NEW  YORK 

Youngstown.  O.  Jackson,  Mich. 

Chicago.  III. 


W.  J.  SQUIRE 

Consulting  Engineet 

Railways — Power  Plants 
Industrial  Power  and  Illumination 
Transmission  Lines,  Appraisals  and  Reports 

fil8  Dwight  Bldg..  Kansas  City.  Mo 


PERCY  H.  THOMAS 

CONSULTING  ENGINEER 

POWER 

DESIGN,  SUPERVISION,  ADVICE 


120  Broadway. 


New  York  City 


MASA.  TOMATSURI 

Consulting  Elfctricnl  Engineer 

Specialized  adviser  to  American  Mannfat- 
turers  intending  to  export  to  Great  Britain 
and  Europe. 


6  Llovd’s  Avenue 


l.ondon,  E.C.3 


The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 
oil  Beflnerlei  snd  Pipe  Ltnei.  Stesm  and  Water  Power 
Pisnti.  Trsnsmlailon  Syitemi.  Hotela.  Apsrtraenta. 
Offlee  and  Industrial  Bulldlnts.  Kallrnada. 

*3  Ei'-hani”  Place  New  Tork 


The  solution  to  your  problem 
of  greater  economy — 


may  not  necessarily  be  in  replacement  with  new  equipment, 
but  in  the  proper  nrranf/ement  and  operation  of  yoitr  present 
equip  ni  ent! 

The  varied  experience  of  a  consulting  engineer  coupled  with 
your  particular  knowledge  of  your  business,  makes  for  a  quicker 
and  more  effective  solution  of  your  operating  problems. 

Many  times  a  simple  suggestion  by  a  competent  consulting  engi¬ 
neer  effects  such  greater  economies  that  the  cost  of  his  services 
is  returned  a  hundred  times  over. 


. . 
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ELJCCTKIC.X  L  WORLD 


Vol.94,  No.  13 


USED  MACHINERY  and  NEW— BUSINESS  OPPORTUNITIES 


UNDISPLAVED— RATE  TER  WORD 

VoHitions  Wantfd,  5  t-entH  a  word.  iDinimuiii 
$1.00  an  insertion,  payable  in  ailvance. 
I’onitioim  Vacant  and  all  oilier  cla.ssifica- 
lions,  10  c<-ntB  a  word,  niiniinuin  ebarife 
$•.1.00. 

Proposals.  40  eenls  a  line  an  insertion. 


INFORMATION; 

/.'«.<•  Sumhcrs  in  l  are  of  any  of  olir  oHii-i" 
1-011111  10  words  adilitlonal  m  iindisiilayed 
ads. 

Discount  of  10%  if  oin-  paynieiit  is  niade 
m  advanee  for  four  lonsei-uiive  inser¬ 
tions  of  undisplayed  ads  (not  ineludini; 
proiHisalsi . 


DISPLAYED— KATE  PER  INCH 

I  to  .■{  inelies . $0.00  an  ineli 

I  to  <  iiielies .  5.75  an  ineli 

.s!  to  I  I  iiielies .  5.50  an  ineli 

la  iiilirrlisina  inch  is  measured  vertieally 
till  one  eoliinin,  I!  etdiimns — 00  inehes — 
lo  a  paite. 


POSITIONS  VACANT 


COMPETENT.  Idirh-irrade.  steam  engineer  who 
IhoroilK'bl.v  understands  eleelrie  eeiitral  sta¬ 
tion  o|>eralion.  I.a)eation  Arizona.  P-.‘101.  Elee- 
Irieal  World.  KHO  Mission  St..  San  Franeiseo. 
California. 


POSITIONS  VACANT 

WANTED — E.vperieneetl  eleel  ideal  1 1  raftsmen 

anil  (lesiirners  by  maniifaeltirer  of  biirh  prtiile 
control  ,i|i|iaralus  in  Mitlille  West.  Stale  ex- 
tierienee  and  salar.v  exiieeled.  P-'lttO.  Eleelrieal 
Worlil.  5‘.10  N.  Michifran  Ave..  Chieatro.  III. 


POSITIONS  WANTED 


POSITION  wanted  as  branch  maiuurer  nr 
sales  engineer.  Cincinnati  territory,  aire  4*1. 
niarrietl.  electrical  anil  mechanical  eneriiiccr : 
1*1  .years  on  this  territory.  Address  Ralph  E 
Dodson.  007  AIttimont  Rd..  Covimrton.  Ky. 


LOAD  dispatcher  by  lartre  New  York  State 
utility.  Staffc  aire.  education,  experience, 
and  salar.v  desired.  P-000.  Electrical  World. 
Tenth  Ave.  at  OOth  Street.  New  York. 


WANTED,  an  electrical  draftsman  with  some 
experienci*  on  substation  and  power  house 
layout.  In  answerinir  irivc  full  information  as 
lo  aire.  education,  experience,  when  available, 
etc.  Excellent  opportunity  with  fast  trrowing 
eompan.v.  P-28S.  Eleetrical  World.  Tenth  Ave. 
at  OOth  Strei-t.  New  York. 

Distribution 
I  Superintendent  I 

I  Suburban  town — 10.000  ciislnmers — in  i 
I  Massachusetts.  Requirements — (rradiiate  of  i 
i  n'coK-nized  tech,  school,  about  05  years  old.  i 
i  irood  moral  character,  expi’rienis*  in  dis-  | 
i  tribiition  work  and  supervision  of  mainte-  | 
i  nani-e  and  construction  crews.  A  k-ooiI  op-  i 
i  iHirfunity  for  well  qualified,  eneriretic  man.  | 
i  Reply  with  complete  details  of  education,  s 
I  personality,  training,  salary  required,  etc.  ; 
1  An  interview  will  be  arramred  for  seiccteil  5 
1  applicants.  | 

i  P-2.T1.  Electrical  World  : 

I  Tenth  Ave.  at  :i0th  St..  New  York  City  I 

MIIMIMIIIIIIIMIIIIIMtMtIIIMIIIMIIUMIttIMMIIIiltItllltIM  till  III . .  ••IIIIIIIIIMIIIMIIi 


METER  ENGINEERS  I 


YOPNG  (rradtiato  enerineers  for  apparatus 
ilesiB-ncd  b.v  lars-e  elecirieal  nianufactiirinK 
company:  Eastern  location.  Some  iiractical  t'X- 
pcricncc  preferred,  but  not  essential.  Send 
small  iihotopraiih  if  tiossiblc.  Address  reidies 
with  full  details.  P-*.’74.  Electrical  World. 
Tenth  Ave.  at  Otilh  Street.  New  York. 


EMPLOYMENT  SERVICE 


$;i,()()0-$;i().00(t  men  find  our  service  effective 
in  makiiiK-  connections  individual.  Conti- 
dcntial.  Hcftind  airrccnicnt.  Not  airciicy.  Jacob 
Penn.  Incorporated,  !•  Park  Place,  New  York. 


IF  YOD  are  qualified  for  position  betw-een 
$;L5(l(t  and  $’J5,00(i.  ;tnd  are  rcceittivc  lo 
iicirotiutions  for  new  connection,  your  response 
lo  this  annoiinccmcnl  is  invited.  The  iindcr- 
sifrned  provides  a  thoroufi-hly  orKanized  service 
established  nineteen  years  asro.  to  conduct  con¬ 
fidential  iireliminarics.  and  assist  the  qualified 
man  in  locatinir  the  particular  position  he  de¬ 
sires.  Not  a  registration  bureau.  RctaimiiB 
fee  protected  by  refund  provision,  as  stipulated 
in  our  aBreenienl.  Send  name  and  address  only 
for  description  of  service.  R.  W.  Hixby,  Inc., 
tlti*!  Main  Street,  Kiiffalo.  N.  Y. 


POSITIONS  WANTED 


.\CC01TNTANT  excculive,  ape  :17.  desires  posi¬ 
tion  of  responsibility.  Have  had  exceptional 
success  In  orpanizalion  of  accoiinlimr  dci):irl- 
menls.  collections,  etc.  Would  consider  foreign 
scrvii-e,  PW-‘Jfti»,  Electrii'al  World.  .5*J(I  No. 
Michiiran  Ave.,  Chicaeo,  III. 


WANTED 

$3,000 
to 

$5,000 
a  Year! 


I  ^t~'HE  need  for  men  eivertly  trained  in  i 
I  I  Electric  Meter  Engineering,  exceeds  i 
§  the  supply!  Central  Stations  every-  | 

I  where,  are  constantly  seeking  meter  experts  : 
I  to  take  charge  of  meter  alepartments  and  I 
I  as  sii|)erintendcnls.  Get  into  this  fascinat-  i 
I  ing  and  profitable  branch  of  electrical  work  | 
i  now !  Our  meter  engineering  I 

I  HOME  STUDY  COURSE  | 


COLLEGE  graduate,  ag-e  .'10 :  {»  years'  cxt>ericni-c 
clei-lrical.  mci-hanii'itl.  drafting,  design  and 
commercial:  testing  of  medium  sizes  industrial 
motors  and  apparatus.  PW-dti.’t,  Electrical 
World.  5*J(I  No.  Michigan  Ave.,  Chicago,  111. 


ELECTRICAL  engineer  or  chief  electrician  with 
Id  years'  practi<‘al  experience,  desires  per¬ 
manent  connection  with  utility  or  industrial 
concern,  technical  graduate,  age  dO.  seven  .years 
Wcstingrhoiise  test  and  assf'inbly.  six  .years  in¬ 
stallation  operation  and  maintenance  motors  and 
distribution  system.  Can  take  full  <*harg'e  of 
elci-trical  equipment.  PW-ttO'J.  Elc<*trical  World, 
5*J0  No.  Michigan  Ave..  Chicago,  III. 


ELECTRTC.AL  engineer,  young.  Personnel  train¬ 
ing  .'ind  aiipraisal  experience.  Knowledge 
ai'counting.  Desires  ixisition  involving  com¬ 
bination  of  tnisini'ss  and  cngini'ering-  ability  in 
or  near  New  York  Cty.  PW-d04,  Electrical 
World,  Tenth  Ave.  at  dtith  St.,  New  York. 


I  (By  Mail)  i 

E  will  Eire  yon  sufllrlrnt  triilnhiK  in  a  short  time,  i 
E  to  arrept  a  good  paying  position.  It  has  hern  i 
E  prepared  hy  experts  and  gives  you  a  thorough  E 
E  training  that  leads  to  quick  proinotlons.  Many  i 
I  of  our  students  are  rarning  between  J3.000  and  E 
s  tti.tlOO  a  year  and  attribute  their  earning  ability  | 
E  to  our  splendid  course.  E 

I  Mail  this  coupon  for  FREE  ROOKLETI  E 

.  »»»  TTT  ^ 

I  Ft.  Wayne  Correspondenre  School,  E 

i  Dept.  14,  Ft.  Wayne,  Indiana.  E 

i  Send  me  your  FREE  BOOKLET  on  Electric  Meter  | 
E  Engineering,  describing  your  home  study  course  in  i 
I  full  detail  It  It  understood  that  this  request  E 
I  does  not  obligate  me  In  any  way  | 

:  Name .  E 

i  Address  .  | 


GENERAL  line  forcm.qn  or  foreman  tti  main- 
laiti  and  construct.  Having  vast  cxpcriciux* 
in  general  <*onstruction  of  high  and  low  l(‘nsion 
lines  and  maintenance  of  same.  Expt'rt  on 
eret'iion  of  «*ahlc.  Reference.  PW-;I!>S,  Elec¬ 
trical  World.  Tenth  Ave.  at  .‘Itlth  Street. 
New  York. 


MECHANICAL  and  electrieal  engineer,  heat- 
balanee  calctilations.  power  jilant  transmission 
line  and  stthstation  design  heating  aiul  ven¬ 
tilating.  Some  chemical  and  refrigerating  ex- 
irerience.  Only  responsible  position  considered. 
PW-*-:!l4.  Electrical  World,  Tenth  Ave.  at  lltlth 
St.,  New  York. 


CTILITY  security  customer  ownership  manager. 

A  thorotighl.v  experienced  organizer  atid  man¬ 
ager  of  customer  ownership  jilan  of  selling 
securities,  now  employed  by  one  of  the  largest 
Eastern  Ctililies,  wishes  to  change.  I  can 
organize  you  a  department  and  make  It  iiay. 
Prefer  Middle  West,  hut  will  consiiler  other 
locations.  PW-‘JS7.  Electrical  World,  Tenth 
.\ve.  at  lltlth  Street,  New  York. 


FDUC.ATIONAL 


Bliss  Elerfrical  .School 

Condensed  course  in  electrical  engineering.  Com¬ 
plete  in  one  year.  For  men  of  cluiractcr, 
ambition  and  limited  time.  Theoretical  prinei- 
plcs  and  practical  applications  of  electricity: 
mathematics,  steam  ;ind  g:is  engines,  mcehanical 
ilrawiiig.  extensive  shop  work.  Constrtielion.  in¬ 
stallation,  ti'sting.  Fireproof  dormitories,  dining 
hall.  I.tboratories.  shops.  Establishcil  ISil.'l. 
Ctiliilog  on  request.  ‘JIIO  Takoma  Ave.,  Wa.sh- 
iiigtoii.  D  C, 


FREE  BULLETIN 


ROCKFORD  Power  Maehiner.v  Co.,  Sixth 

Rockford.  HI.  Hiilleliii  No.  Ilti  of  new 
and  rebuilt  electrical  machinery,  ini'liiding 
motors,  g-enerators,  compressors,  transformers, 
fans,  buffers  anti  grinders,  circuit  breakers,  com¬ 
pensators.  switchboards,  pumps,  rotary  con¬ 
verters,  etc.  Indexed,  illttstrttled  and  with 
lirices. 

1  JFhe7i  IF r king  I 

I  Your  Ad  I 

I  Provide  an  indexing  or  | 

E  subject  word.  | 

I  Write  it  as  the  first  word  | 

I  of  your  ad.  [ 

I  If  it  is  a  Position  Wanted  I 

I  or  Position  Vacant  ad,  I 

1  make  the  first  word  the  | 

I  kind  of  position  sought  or  | 

I  offered.  | 

I  This  will  assure  proper  I 

[  classification  in  the  column.  i 

I  The  right  is  reserved  to  i 

I  reject,  revise  or  properly  | 

I  classify  all  Want  Adver-  | 

I  tisements.  j 

Proper  Classification 

I  increases  the  possibility  of 

I  Prompt  Returns 


IIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIillillllllllllllS 
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Telephone!:  Palisade  2600-2601 


•Vffli  Kic.  R.p.m.  Vnvts  T’pr 

2  IS  1200  220-440  Gen.  Electric  MT 

1  10  1200  220  440  Gen.  Electric  MT 

5  7  H  900  220-440  Gen.  Electric  MT 

D.C.  Generators 

.Vo.  Kw.  R.p.m.  Vnlts  Typr 

1  :i00  1200  250  Cr.-Wheeler 

1  .100  1200  125  Brand  new  G.E. 

I  200  900  250  G.E. 

1  200  BOO  250  G.E. 

2  150  1200  250  Cr.-Wheeler 

1  1.50  600  250  G  E. 

2  150  1200  250  West*.,  new 

1  100  720  2.50  G.E. 

1  75  450  250  Diehl 

I  .50  600  2,50  WeatK 

1  .30  1000  250  WestK 

(Smaller  Sizes  on  Request) 

D.C.  MOTORS  2.t!  VOLT 
.V«.  Hp.  R.p.m.  Typf 

1  :i50  1100  Cr.-Wheeler 

1  2.50  5.50  G.E. 

2  200  11.50  Cr.-Wheeler 

1  1.50  600  G  E. 

.3  1.50  850  Went*.  8K.  new 

1  150  1100  W'e«tK.  HK. 

1  125  550  Cr.-W'heeler 

1  100  625  WestK.  Type  8 

1  80  500  Allls-t'hal. 

2  75  475  WestK.  Type  8 

1  50  .560  WestK.  8k. 

1  50  650  SpraKue 

1  40  400  Diehl 

1  40  1300  Diehl 

1  35  200  Diehl 

1  35  700  CT.-WTieeler 

1  35  420  Diehl 

1  20  665  Diehl 

1  20  >  200  Diehl 

1  20  900  Diehl 

(Smaller  Sizes  on  Request) 

D.C.  MOTORS— 125  VOLT 
.Vo.  Hp.  R.p.m,  Type 

1  125  575  G.E, 

1  100  600  G.E. 

1  80  600  G.E. 

3  2.'  1200  SprsKUe 

1  20  650  (G  E 

1  15  775  8K  WestK. 


Volts 

220 

2300 

220-440 

2,300 


MOTOR  GENERATOR  SE3 

1 — 600  kw.  125-250  V..  New  General  Electric  Syn¬ 
chronous  motor.  Generator  Bet . 

2  —.300  kw.,  125  V.,  900  r.p.m.  New  G.E  Syn¬ 
chronous  motor  sets.  3  ph.,  60  cy.,  480-23(K)- 
4150  volts. 

1  -300  kw.  230  V.,  .3  ph..  60  cy.,  2300-4600  v.  Syn¬ 
chronous  Motor  Generator  set. 

1—200  kw..  230  V..  3  ph..  60  cy..  2300-4600  v 
Synchronous  Motor  Generator  set. 

1  — 150  kw.,  600  r.p.m.,  250  v.,  Gen..  3  ph..  60  cy. 
220-440  V.,  G.E.  Synchronous  motor. 

1 — 125  kw.,  2,50  V.  WestlnKhouse  Synchronoas  Gen. 
Motor  Set,  3  ph.  60  cy.  230  22(K)  v. 

1—100  kw.,  125  V..  D.C.  220  440  A.C.  G  E  Syn¬ 
chronous  Motor  Generator  Set.  220  440  v. 

1 — 100  kw..  2.'k)  V..  Qen.,  900  r.p.m.,  22(K)  Syn¬ 
chronous  Motor. 

1—85  kw..  2.50  V.  1200  r.p.m.,  .3  ph.,  60  cy.,  220-440 
V.,  G.E.  Synchronous  Motor. 

1 — 75  kw.,  2,50  V.  Generator.  3  ph.,  60  cy.,  2200 
V.,  Synchronous  Motor. 

1—60  kw.,  125  V.,  C.W..  3  ph..  60  cy..  220-440  v. 
Motor. 

1  .50  kw..  250  V.,  WestlnKhouse  3  ph..  60  cy.. 

220-440  V. 

TURBINES 

1 — 2500  kva.,  3600  r.p.m.,  2300  volts,  .3  phase,  60 
cy.,  WestlnKhouse  and  WorthInKton  Condenser 
8  years  old,  good  condition. 

—9.37  kva.,  750  kw.  8  P  E.,  3  ph.  60  cy  .  480  volts 
3600  r.p.m.  Gen.  Elec.  Non-Cond.  with  ex¬ 
citer  (used  one  year). 

1 —  75  kva.,  3  ph.,  60  cy.  W'estInKhoase  Geared 
Non-Condeaslng  Turbine. 

TRANSFORMERS 

2 —  1500-3000  kva.  G.E.  combined  oil  and  water 
cooled  3  ph..  60  cy.,  11000-2200-2300  v. 

A.C.  GENERATORS 

No.  Kw.  R.p.m.  Volts  Pk.  Tyjie 

1  400  ,360  480  3  G  E.  “B” 

2  300  1200  2,300  W'estg. 

1  2,50  600  440  3  WestK. 

2  12.5  900  2300  .3  Cr.-Wh. 

2  100  900  230-2300  3  G.E. 


MOTORS— 3  Phase.  6«  Cycle 

Hp.  R.p.m.  Volts  Type 

750  720  440-2200  G.E.,KllprinK 

600  360  440  G.E.  syn. 

500  720  440-2200  G.E.,  slip  ring 

450  1200  2.300-4150  WestK.  syn 

.350  1200  2300-4150  W'estg.  syn 

.300  600  445  23(K)  G.E.  syn. 

250  600  220  440  WestK.  syn. 

2.50  600  440  2200  G.E.  syn. 

200  514  4150  2300  G  E.  syn 

1.50  1200  W  estK.  si.  rg. 

1.50  900  2300  G  E.  syn. 

1.50  .514  2200  W'estK.  sl.rg 

1.50  1800  2200  Westg.  sq.  CK.  nitr. 

100  900  440  2'200  G  E.  sq.  eg. 

100  900  220-440  220  WestK.  sq  CK. 

75  600  220  G.E.  sq.  CK. 

75  600  220  Kalr  -M.  si.  rK. 

75  490  440  Allls-Chal.  si.  rg. 

75  900  2200  G.E.  Kt. 

60  1200  220  G.E.  si  rg. 

60  720  220  440  G.E.  Kt. 

60  .300  220  440  230  Kalr.-M.  syn. 

.50  600  2200  G.E.  MTsl.  rK. 

,50  900  2200  G.  E.  B. 

50  1200  220  440  W'agner  si.  rg. 

40  1700  220  440  W'estg.  si.  rg. 

40  1200  220  440  G.E.  Kt. 

25  900  440  2200  Cr.-Wheeler 

25  1200  440  G.  E.  K. 

(2  Phase  Motors  on  Request) 


BRAND  NEW  MOTORS 
rp.  R.p.m.  Volts  Type 

40  900  220-440  Gen.  Electric  KT 

40  1200  220-440  Gen.  Electric  MT 

30  1200  220-440  Gen.  Electric  KT 

30  900  220-440  Gen.  Electric  KT 

25  900  220-440  Gen.  Electric  KT 

25  600  220-440  Gen.  Electric  KT 

15  1200  220-440  Gen.  Electric  KT 


Watertube  Boiler 

440  HP.  Heine.  100  lbs.  ASME  Code.  Hand 
Fired,  4  vears’  service.  Still  in  brick¬ 
work.  Price,  P.O.B.  Chicago. .$3000.00 

Motor  Generator  Set 

SSKw..  G.  E.  12.5  volt  Generator:  dir.  con. 
3.5  HP.  G.  E.  :$ — 60 — 440/220  V. 
Motor  . $400.00 

UniSlow  Unit 

312  Kva.  Electric  Machinery,  .3 — 60 — 
2300/440/220  V.  Alternator;  dir.  con. 
by  21x22  Skinner  Uniflow  Engine. 
Seen  operating  . $3,600.00 

Power  Plant  Equipment  Co.,  Inc. 

30-41  Cortlandt  Street,  New  York  City 


Rotary 

Converter 

,100  K.W.  2.S0  D.C.  Volts 
1200  R.P.M.  60  Cycle 

In  Excellent  Condition 

The  Warner  8C  Swasey  Co. 

Cleveland.  Ohio 


•525  kva.  G.E.,  550  v.,  3  ph.,  60  cy. 
alternator,  450  r.p.m. 

•500  kw.  G.E.,  Curtis  turbine,  150 
lb.  cond.,  2300  v.,  3  ph.,  60  cy. 

•75  kva.,  240  v.,  3  ph.,  60  cy.,  1200 
r.p.m.,  C-W  alternator  dir.  con.  to 
Sturtevant  turbine,  non-cond. 

•15  kva.,  220  v.,  3  ph.,  60  cy.,  1800 
r.p.m.,  dir.  con.  to  Sturtevant  tur¬ 
bine,  80  lb.  pressure. 


ANDREN-MYERSON  CO. 

411  Atlantic  Avc..  Boston.  Maes. 


I  WANTED 

I  WATTHOUR  METERS 

i  f<ir  3  phase.  4  wire,  60  •a'cle.  127  volts, 
s  “Y"  208  volts  delta  service.  From  10  to 
z  76  ampere  sizes.  Also  il.  K,  or  Westing- 
I  house,  120  to  240  volt  D.C.  Meters. 

I  autler  electric  company 

i  1472  Broadway.  New  York  City 


STEAM  ENGINES 


S6xS  Warha  vertical  slide  valve  side  I 

7x10  Ball  horizontal  slide  valve  cen-  i 

^  I0xi:i  Frost  horizontal  slide  valve  i 

1^  13x11  Chuse  horizontal  .slide  valve  I 

'  Ju.st  a  few  of  many  items  selected  at  i 
random  from  nur  large  and  varied 
stock  of  -ROCKFOKI)  REBUILT” 

imwcr  plant  equipment.  Comnlete 
.  stock  list.  Bi :lli<:tin  no.  :ii< 

sixty  illustrate<l  pages  of  motors, 

generators,  turbines,  ete..  mailed  free  : 
on  request.  Send  for  your  copy,  I 

^  Rockford  Power  Machinery  Co. 

“Everything  in  Motors"  : 

620-620  Sixth  St..  Korkford.  III. 

IIMIUIMMIMHMMIIIIIIMMMMIIIIItltllMMIIIIMMlillllllilllllllMIMIIMHIIIIMIItlllUMItin 


To  Reach  the 

BUYERS 


of  used  and  surplus  new  equip¬ 
ment — use  these  columns.  Com¬ 
plete  coverage  is  obtained  at 
moderate  rates. 

Address: 

Searchlight  Department 

Tenth  Ave.  at  36th  St.,  N.  Y. 

G-18 


3  PH.  60  CY.  MOTORS 


FOR  SALE 

No.  6  Triplex  Braided  Cable 

32,000  ft.  new:  put  up  in  2.50-ft.  and 
300-ft.  coils.  Manufactured  by  A.M.S.&W'. 
Co. 

NATIONAL  METAI>1  CO. 

141  Milk  St.,  Boston.  Mass. 


2 — 1.50  hp.,  720  r.p.m..  G.  E.,  Ty|n-  I, 
Form  K,  220/440  v.  motorH,  with  com¬ 
pensators,  bases  and  chain  drives, 
ratio  6  to  1. 

4 — 76  hp.,  720  r.p.m..  G.  E.  Motors  same 
as  al«)ve.  with  chain  drives.  .30  in. 
centers,  ratio  .3  to  1. 

Good  as  new.  Bargain  prices. 

V.  M.  NU.SSBAI  M  &  CO..  Fort  Wayne.  Ind. 


iiuiiiiMiiiiiiiiMimiiiiiiiiiirMiiiiiiiiiHiiiiiiiiiiiiMHiiHiimiNNMHiwiiiiiMiiintiiiiniiiiiiimmnimiiiimiiraiimiiMnNHiiiMimimiiHimiiiiHNiiiiiiininiiMiiiiiiiniiiiiiiiiiiiiiiiiniiMNiliL'^ 


We  Buy,  Sell, 

Rent,  Exchange, 
and  Repair  all  types 
of  Electrical  Machinery 


Backed  by  over 
35  years*  experience  in 
rebuilding  and  repairing 
Electrical  Equipment 


“Still  in  daily  operation  after  more  than  30  years” 


A  Record  of  Time-Proved  Reliability  that  well  demonstrates 
the  highly  satisfactory  performance  and  complete  depend¬ 
ability  of 

GREGORY  HI-GRADE-REBUILT  MOTORS 


Good  as  new, — they  cost  much  less,  and  are  shipped  on  ap¬ 
proval.  Our  Money-Back  Guarantee  is  an  assurance  of  entire 
satisfaction. 

WHY  PAY  MORE  FOR  NEW  MOTORS? 

Send  today  for  our  80-page  illustrated  Bargain  Sheet  and  save 
the  difference  in  price. 

GREGORY 

I  Rebuilders  of  Electrical  Machinery  Since  1893  | 

ELECTRIC  COMPANY 

Lincoln,  Sixteenth  and  Wood  Sts.,  Chicago,  Ill. 


2500  KW.,  3125  KVA.  Rigid 
Frame  Type  Turbo  Unit 

’ — 2500  kw.,  .‘1125  Kva.  General  Eleetrie  (Lynn  rickl  frame  = 
150/200  lbs.  steam,  :0i00  r.n.m..  U  pbuse.  tio  eyele,  | 
2500  vs.  with  Worthington  Surface  ConUensinir  equipment.  I 

1500  KW.,  1875  KVA. 
Westinghouse  Double-Flow 
Turbo  Unit 

(Central  Station  Type)  | 

1 — 1500  Kw,.  1S7.5  Kva.  VVestiiifrhouse,  :{  phase.  00  eyeli-.  2:!00  S 

vs..  575  amps..  ;1000  r.p.m..  175/200  lbs.  steam  pressure  = 
with  AllM*rs'er  Jet  Condensiiifr  equipment.  | 

150  KVA.  Westinghouse  A.C. 
Unadow  Engine  Set 

1 — 150  Kva.  Westintrhouse,  3  phase.  00  oyole,  2300  vs.  inm-  i 
erator  ilireet  eonnei-ted  to  17x18  Ames  rifrht  hanil  side  crank  = 

Ames  Unaflow  Horiz.  eng-ine.  I 


siiiiiiiiiiiiiiiliiltiiiiiiiiiiittiiiiiiiiriitililllllllllliiiriiiitiiitiiiiiitiiiiiiiiiiiitiiiiiiiMllllliiiiitiiiitttiitiiiiiiiiiiiiiiiiiiittiiiililttiillillilil^ 


SELECT  BARGAINS 

Slip  Itiiig  Motors.  3  Ph.,  60  Cy. 

1  :riti-|ip  Weslltnr  .  Type  CW  220/440  volt,  514  r.p.m. 

2  2110  l.p.  rniitiinrK.'  .Moi'.-f.  Tviie  HV.  22(1/  440  volt,  600  r.p.m. 

2---l."i0  111),  (jpii.  Type  1  l•■mlll  M  220/440  volt  580  r.p.m. 

!  — 104  lip.  Ceil,  Kler.  I  Form  M.  220/440  volt.  860  r.p.m. 

}  100  lip  l!nrl;e  Klee  Type  KMV.  2200  viilt.  900  r.p.m. 

1  —  ij-lip.  Cert.  Elec.  Type  .MT,  220/440  volt.  860  r.p.m. 

Synchronous  Motor  Generator  Sets 

0  New  Wrstincliiiiise  .1  tieririiiK.  A.C..  Type  O.  50 

Kv*.,  220  >..  .2  till..  60  ly  .  1200  r  p  tn..  DC.. 

Type  SK  1.501,.  125  volt. 

2 — Sets  as  Above  Eirept  D.C..  SK  150,  250  volt. 

See  last  week's  listing 

MDTDKS — r.KNEIt.XTORS — TK.XNSFORMERS 
.AND  OTHER  EI.ECTRIC.AI,  EfJlTI'MEXT 

BelyeaCo.,liic.,'5;,S'Y',;L''c®!, 

REBUILT— GUARANTEED 


riiiiiiiiiittiiiiiiinitiifiMMtiMiiiiinHiiiiiiiiiniiiiiniiiiiiiMiiMiiitininiiiiHMMiiniiiMiiiiiiiiiiiniininiiiiiiiiMiiiiiiiMiMiiiiMiiHiiiiiiiii 


200  KWa  Duplex  Motor 
Generator  Exciter  Set 

Generator:  200  Kw.  self  contained  Westinghouse  125  v.,  1,'in  i 
amp.  intcrpole  type.  000  r.p.m.  1 

.Motor:  300  HP.  Westinghouse  CW  slip  ring,  3  phase.  00  = 

I'.v..  2200  V..  000  r.p.m.  = 

Tiirhiiie:  Westinghouse  200  lb.  steam  pressure.  000  r.p.m..  | 

equipped  with  specially  designed  governor.  | 

5240  G.P.M.  Elliott-Erhart 
Vertical  Jet  Condenser 

1 — 5240  G.P.M.  Elliott-Erliart  No.  0  V'ertieal  Jet  Condenser  with  = 
emitrifugal  pump,  35-ft.  head,  direct  eoimeeted  to  200  H.P  i 
General  Elec,  tytte  1,  form  K.  3  ph.,  00  cy..  2200  v..  48  = 

amp.,  875/000  r.p.m.,  including  control  apparatus  | 

Send  for  Photographs  and  Prints.  = 

No  reasonable  offers  will  be  refused.  = 

ARCHER  BALDWIN,  Inc.  | 

126  LIBERTY  STREET,  NEW  YORK,  N.  Y.  | 

Triephunr  RECTOR  402.5-40‘-Mt- 1027  | 

i::i!iiiniiiiiiiiiiiiimimiiiiiiiiiiiiiimimiiiiiiiimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiHiiiMMiii)iiiiiiiiii(iimiiiiiiiiiMimiMiMiiin 
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MOTOR  BARGAlffS 

New  and  Used  Selected  Bargains 


a 


I,arge 

utors 


stork 
and  I 


Slip 

Ring 

Motors 

H.P. 

Mal:r 

n  p.M. 

PU. 

V. 

Tape 

300 

Allis-Chal. 

Olio 

3 

440 

ANY 

200 

Eairbaidts  M 

.1100 

3 

440 

175 

Allis-Chal. 

not) 

3 

550 

ANY 

150 

G.  E. 

000 

3 

220 

I.M. 

lot) 

Weslghse. 

000 

3 

550 

C.W. 

100 

Allis-Chal. 

000 

3 

440 

ANY 

100 

Westghse. 

580 

2 

220 

C.W. 

50 

Allis-Chal. 

720 

3 

220 

ANY 

40 

Lincoln 

•:2o 

3 

220 

IXL 

40 

Allis-Chal. 

uoo 

3 

220 

ANY 

AIntors  from  V, 

to  300  hp. 

Also 

Gcner- 

ur  Generator  Sets  of 

all 

characteristics. 

L.  J.  LAND,  207  Centre  St.,  N.  Y.  C. 


.  , 
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ELECTRIC  SERVICE  CO 


Amcric'ci’s  Used  Transformer  Clearino;  House 
Kiluut  Sirect  ■  •  '  C'iucmxxati.OUio 


September  28, 1929 

EFeotrical  World 


We  sell,  buy,  repair  and  maintain  nothing  but  transformers.  As  exclusive  specialists 
our  men  are  experts  and  our  shops  number  amony;  the  laryjest  and  best  equipped  for 
transformer  work  in  the  country. 

Over  5000  transformers  A.I.E.E.  standard  in  stock.  References  from  every  State 
in  the  country. 


I  We  buy  modern  type  transformers— any  size— any  quantity. 

Wanted  cspecially-^high  voltage  large  capacity  transformers  in  carload  shipment. 

‘JlliniltlllllllltiitllillltMlltiittlllllllilillllllMlllllllillliiltlilllllllMllllllllltlllUMIMIIIIIIIIlllltllllllllllUmillUllllUnHlIUlllUUlUlllir 


giniinftiitfiiniiiiiitiiitiiiiiiiiiiiiiiiiiifiiiMiiiiiiiiiiiiiitiiMiiiniiMiitiiiiitnniiiiiiniiiiiiiiiiMiiiiiiiiiniMintiiuiiMnuiiiiiimmHMitr 

I  StopWorrying  About  Change© vers  j 

i  There  is  no  need  for  it — if  you  entrust  this  important  work  | 
i  to  us.  Our  experienced  engineers  and  trained  crews  are  I 
I  ready  to  serve  you,  backed  by  the  latest  equipment  ami  tools  | 
I  to  draw  upon.  .\s  specialists  we  can  plan  and  work  more  | 
I  economically  than  your  own  staff.  Not  only  can  we  guar-  | 
I  antee  complete  satisfaction,  no  loss  of  service  and  unchanged  | 
I  pleasant  customer  relations,  but  we  can  also  do  the  work  | 
I  at  a  saving  to  you.  Ask  »is  to  submit  bid  and  practical  | 

i  recommendations.  No  obligation.  i 

5  v  3 

I  irritr  Us  Today.  i 


Individual  items  of  used  equipment, 
or  surplus  new  equipment,  or  com¬ 
plete  plants,  are  disposed  of  (and 
found)  through  advertising  in  the 
Searchlight  Section  of  this  paper. 

For  Advertising  Rates  and  Information  Address: 

S E A  R C  H  L I G  HT  D E  PA  RT  \  1  ENT 

Tenth  Ave.  at  36th  St.,  New  York  City 


ROTHERS 


ERGER 


II.ECTRIC  ■  ^MOTORS,  INC. 

346  I'niversit)'  .\vr.  Rochester,  N.  Y. 

.Xffiliated  with  F.  W.  Kiemle  Co.,  Toledo,  Ohio 


FOR  SALE 


Power  Plant  Equipment 

Turbo  I'nits 

625*1  kw.  WestlnKliou^e.  2-:t-*i*>-250fl-1320n. 
25l>0  ku.  WestinKlioiise.  2-:i-60-22Sl*. 

1.50(1  kw.  Cen.  Elec..  2-3-60-2200. 

T.'iO  kw.  Gen.  Elei-..  3-BO-600. 

000  kw.  Gen.  Klee..  3-00-2200, 

500  kw  Gen.  Elec.,  3-00-440-220-2200. 

250  kw.  Kcrr-Diehl  .NEW  125  tults  D.C. 


-4  Pole — 2600  Kw.,  80%  P.  F.,  l.WO  r.p.ni..  2300  v.,  .3  ph.,  25  cy.  General 
Tl  RBO  GKNKR.XTOR,  eomplete  with  field  Rheostat,  and  ono  2500  so. ft., 
ih.  ( Westin^houw)  SFRFACE  COMIKNSKR  with  water  bo.xes.  Tube  Plates 
■tioned  for  a  max.  water  pressure  of  35  lb.  g:aupel,  also  4  PI  MPS,  purchaseil 
115.  Price  $12,600  F.  O.  B.  ears  Stuyvesant  Falls,  N.  Y. 

S'K  Ser.  No.  101.38,  Kw,,  2,000,  Speed,  3000  r.p.m..  Form  E,  Steam  pressure, 
Condensitur  Generator,  Gen.  Elec.  t^i.  make.  Ser.  No.  636610.  Type  ATB  2 — 
va..  Speed  3600,  Form  T,  Amp.  Ufil.  P.  F.  80%  Kw.  Load  2.000.  Volts  no 
000.  Volts  full  load  4.000.  Separatel.v  excited — no  exciter  on  Generator. 
115,000,  as  is:  f.  o.  b.  Washingrtoii  St.,  Utica.  N.  Y. 


■toilers  and  Boiler  Equipment 
4-  (i((l-li|>.  Slralklit  Tulic  U.  &  \V.  .\.S..\I.E. 

20(1  lli.i. 

■> — 20(1  hp.  HKT  BIbcIiiw  Ma.ss.  Std.  123  »)«. 
Coal  Crushers.  Elevators,  Conveyors.  Ijirrys 
7 — Turtilne  nriven  Blowers,  2k.****#  to  60,### 
HI.  ft. 

1 — 3,#0#-hp.  Criohrane  Open  Heater. 

1  —  17-In.  and  l#-in.xl5-in.  Worthington  Feed 
Water  Pump. 


For  further  particulars  communicate  icith 


THE  MOHAWK  HUDSON  POWER  CORP 


Salvage  Division,  Purchasing  Department, 

ALBANY,  N.  Y. 


mmnillllllMlllltIMtMHMMItIMMMIMIMIIIIIIMIIMlIrltMMMIIIIMMItllllllMtIMIIIIIIItllir 

Electric  Generators  | 

(Alternating  Current)  = 

2 — 1,000  kva.  Turbines.  6,600  volt.  3  | 
phase,  60  cycle.  5 

1 —  .300  kw.  Turbine,  600  volt.  .3  phase.  | 

60  cyt'le.  i 

2 —  100  kw.  Turbines,  600  volt,  3  phas*',  E 

60  cycle.  = 

1 — 200  kw.  Turbine,  440  volt.  .3  pliasc.  = 
60  cycle.  i 

(Direct  Current)  s 

1 — 100  kw.  Turbine.  126  volt,  800  ampere.  | 

1 —  10  kw.  belted  type,  126  volt.  320  = 

amiiere.  _  : 

2 —  35  kw.,  motor  driven,  92  volt,  .380  i 

ampere.  | 

Complete  details  of  the  above  equipment  \ 
will  be  sent  on  request.  | 

Nashville  Industrial  Corporation  | 

Old  Hickory.  Tennessee  | 

IliMMMIMMMIIIIMIMIMIMlIlinMIlMIMIIIMIMMMMIMIIMIIMIIHMMIMIIIHIMIIIMIIMtlll***' 

.  . . . . . 


This  little  advert is<*ment  puts  you  in  touch 
with  a  large  quality  stock. 

MOTORS 

BOUGHT  SOLD 
EXCHANGF.n 
REPAIRED 
RENTED 
AC  AND  DC 
.MOTORS  REWOUND 


5.33#  ru.fl.  Inger»)ll  Rand  PRE-2,  3  ph.,  6#  cy., 
any  voltaKc. 

.\lso  many  other  compressors,  elertrir.  steam  and 
belt  driven. 


tienerutnrs 

15##  kva.,  3-6#-6##  Syn.  Condenser,  9##  r.p.m. 
4##  kva..  3-6ft-23##  Gen.  Elec.  Generator.  514 
r.  p.m. 

36#  kw..  3-6«-23#«-33#-44#-22n  Gen.  Elee. 
Generator,  direct  eonnected  to  a  23i26-ln. 
stroke,  left  hand  Skinner  Automatic  Engine. 


DYNAMOS 

NEW  AND  REBUILT 

Arthur  Wagner  Co.,  Inc. 

Electrical  Engineers 

70.3  W.  Washington  St..  CHICAGO 
Monroe  7410 


A.  LEE  ELLIS 


10  High  Street,  Boston,  .Mass. 

The  Buper  .Must  Be  Satisfied  Ahraps. 


Ge^HttrWartfs into  the Searchitqht 
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HIGH  GRADE  STANDARD  EQUIPMENT 


Slip  ning  Motor* — S  Pli.,  00  Cy. 


Up 

22b 

150 

150 

125 

125 

100 

too 

100 

100 

76 

76 

76 

76 

60 

50 

40 


VolU 
220-440 
220-440 
220-440-650 
2200 
220-440 
2200 
440-220 
440-220 
440-220 
220-440 
440-220 
550 
560 

220-440 
550 

220-440 
SynrliionuUH  MolorH- 


Makt 

O.E 

O.E 

O.E 

O.E 

O.E. 

O.E. 

O.E. 

O  E 

O.E 

O.E 

O.E. 

O.E. 

O.E. 

O.E. 

O.E. 

O.E. 


Speei 

450 

720 

61.0 

1200 

000 

!K)0 

720 

000 

••00 

720 

!I00 

720 

<.)00 

HOO 

720 

1200 


-3  Ph..  «0  Cy. 


1 

Volt$ 

Make 

Speet 

22011-440 

G.E, 

720 

i  135 

2200-550 

G.E. 

900 

i  80 

2200-440-220 

O.E. 

1200 

: 

Direct  Current  Motors 

1 

Volts  Speed 

Make 

Jr 

230  635 

Westghsr 

■  on 

230  025 

Westgbae 

8K 

;  r.o 

i  1 

230  10.50 

General  Electric 

RC 

Direct  Current  Motor*  (Cont.) 

Hp. 

Volts  Speed 

M(.te 

Type 

60 

600  1460 

Westghse. 

SK 

Direct  Current  Generators 

200 

250  860 

Westghse. 

SK 

125 

675  800 

General  Electric 

CD. 

100 

250  720 

Westghse. 

SK 

75 

250  1100 

General  Electric 

RC 

50 

250  1250 

General  Electric 

RC 

35 

125  860 

General  Electric 

DEC 

6 

125  300 

Westghse. 

SK 

Sq.  Cage  .Motor* — 3  Ph.,  60  Cy. 

200 

4600-2300 

Westghse. 

1800 

200 

2200 

Westghse. 

600 

150 

2200 

Westghse. 

720 

150 

220-440 

Westghse. 

600 

too 

220-440 

G.E. 

600 

100 

220-440 

G.E. 

720 

too 

550 

G.E. 

720 

100 

220-440 

G.E. 

1200 

100 

220-440 

G.E. 

900 

75 

220-440 

G.E. 

900 

75 

220-440 

G.E. 

720 

75 

220-440 

G.E. 

1200 

75 

2200 

AIIH-Chal 

1200 

60 

220-440 

G.E. 

900 

60 

220-440 

O.E. 

1200 

Motor  Generator  Sets  and  Rotary  Conyerter 

I — 200-kw.,  250-v.,  BOO-r.n.m.  Westghse.,  SK  con¬ 
nected  to  2200-v.,  3-pn.,  60-cy.,  syn.  motor. 
1— 165-kw..  126-250-v.,  6-pli.,  60-cy..  1200p-r.p.m 
G.E.  with  2300-4000-v.,  3-ph.  transformer. 

1— 50-kw..  125-v..  1150-r.p.m.  Wghse.S,  K.  D.  C 
Generator,  connected  to  75-hp.  Wghae.,  type 
CS.  2200-v.,  3-ph..  60-cy.  motor. 

A.  C.  Generators — 3  Ph.,  60  Cy. 

1  — 300-kva..  900-r.p.m.,  480-220-v.  Wghse. 

1  — 20O-kva.,  600-r.p.m . .  2300-440-220-v . ,  G.E. 

1— 187-kva..  720-r.p.m.,  2200-440-220-v.  G.  E. 
l-lOO-kw.,  900-r.p.m. .  2200-v.  G.  E. 

1  — 75-kw .,  900-r.p.m. .  480-240-v  .G.E. 
l_75.kw..  1200-r.p.m.,  2200-480-240-v.  G.  E. 

1— 37H-kva  .  1200-r.p.m..  240-v..  G.  E. 


Transformers 

3— AlllS-Chal.  667-kva..  60  cy..  13.800-230-460 
2 -Moloney  200-kva.,  60-cy..  2200-440-220-1 10-v. 
2  O.E.  100-kva.,  60-cy.,  2300-230-460- v. 

2 -O.E.  250-kva.,60cy..  2300-230-460 


STEPHEN  HALL  &  CO.,  INC.,  7th  and  Adams  Sts.,  HOBOKEN,  N.J. 


j  j 

Turbo  Generator  1 

I 

I  1,500  kw..  General  Elec,  extraction  tyiH* 

I  with  all  auxiliary  equipment. 

New  Westgh. 

!  Synchronous  Motors 

3  Phase,  60  Cycle, 
i  2300  and  440  and  220  Volts 

i  In  sizes  from  126  to  676  hp.,  slow  speeds, 
i  suituhlc  for  direct  connection  to  air  com- 
i  prcssors.  line  shafts  and  to  engines  on 
i  generator  ratings. 

I  Transformers 

I  Finest  lot  of  transformers  in  the  second 
I  hand  market  1000  kva.  to  1  kva.  At 
I  savings  worth  while. 

I  Street  Lighting 

Transformers 

I  A  few  left 

I  1  Phase,  60  cycles,  2300  Volts,  6.6  amps. 

A.  C.  Line  Voltage 
Regulators 

I  1 1  1/2  to  22  kw.,  2300  Volts, 

I  3  Phase,  60  Cycles 


FOR  SALE  BY 

Municipal  Lighting  Plant  I 

The  following  surplus  used  equipment: 

2 — G.E.  Turbo  Generator  Sets,  j 
1000  kw.  capacity.  \ 

2 — Condensers  for  above  turbines:  [ 
1  Alberger;  1  C.  H.  Wheeler,  j 
2 — Condensate  Pumps  with  i 
motors.  I 

— Condensing  Water  Pumps  [ 
w’ith  motors.  [ 

I  I  2 — Radojet  Vacuum  Pumps. 

I  I  1 — Turbo  Boiler  Feed  Pump,  i 
j  I  1 — D.C.  Motor  Generator  Set.  | 
I  i  1 — Duplex  Exciter  Set. 

I  I  1 — Turbo  Exciter  Set. 

I  I  1 — Steam  driven  Makeup  Pump.  I 
I  I  3 — Steam  driven  Boiler  Feed  i 
I  I  Pumps.  I 

I  I  2 — Fans.  2 — Fan  Engines.  | 

I  I  2 — Feed  Water  Heaters.  f 

I  I  1 — Box  Copper  Tubes  for  above  I 
I  I  heaters.  | 

I  I  3 — Mercury  Arc  Rectifier  Sets.  I 
I  I  3 — Street  series  Incandescent  1 
I  I  Regulators. 

I  I  200 — Arc  Lamps. 

I  I  ItidN  to  be  received  October  10,  1029. 

I  I  For  detailed  specifications  and  bidding 
I  I  forms,  communicate  with 


I  Turho  Generator*.  Variou*  Size*.  Also  i 
i  large  *tork  TriinHformer*,  Engine  Driven  | 
I  ITiit*.  Motor  Generiitor*.  Motor*.  Dyniimos  i 
I  of  all  DeNeription*.  : 

i  Send  for  Catalogue  of  the 

I  Largest  Stock  in  America 

I  I 

I  George  Sachsenmaier  Co.  I 

i  8101  Ilegerman  8t.,  HoImCNburg,  riiila..  Pa.  | 


•MIMMIIIIIMIMHMMIMHUIItMMMMIIIIIMIMtMMIMtHMIllMMIMIIIIMIMMMIIIIIIIIMnMIMli* 


Good  Used  | 

Motors  and  | 
Machine  Tools  | 
Write  for  I 
List*  and  Prices  i 


IMIlMilMMMMIIIMMIIIIMIIIIIIIIIMMIMMNMIllMIMMIItMIIMIII? 


1  MELVIN  O,  SWANSON,  Supt.  1 

I  hoard  of  Public  Utilities  | 

:  City  Hall,  Jamestown,  N.  Y.  1 


RANDLE 


OFFERS  BIG  BARGAINS 

I  IN 

i  Died  and  Rebuilt  Engine  Generator  Sets,  Turbo 
:  Generator  Seta,  Motors.  Rotary  Converters.  Gen- 
:  erators.  Motor  Generator  Sets,  Engines.  Boilers. 
:  Steam  and  Electric  Machinery  of  all  kinds,  also 
:  Machine  Tools.  Send  for  our  new  machinery  list, 
i  Yours  for  the  asking.  Established  Over  50  Tears. 


RANDLE 
MACHINERY  CD. 


1822  Powers  St.,  Cincinnati,  O. 


I  The  Buyer — 

I  The  Employer — 

I  The  Agent — 

I  The  Seller — 

I  The  Employee — 
I  The  Dealer — 


You  can  reach 
them  all  through  the 

SEARCHLIGHT 

SECTION 

Searchlight  Advertisements 
are  quick  acting.  They 
usually  bring  prompt  re¬ 
turns.  There  is  no  better 
way  to  reach  the  men  of  the 
Electric  Railway  field  at 
small  cost. 


Address  | 

I  SEARCHLIGHT  DEPT  | 

Tenth  Avc.  at  36th  St.,  N.  Y.  C. 

I  All  inquiries  answered  promptly  \ 


. . MMiiMtlHIIIinitllliniHllllliniMIIIIttlMIMIIIItMMIMIIIMIIMlillllltMMKtttlMlT 

I  FOR  SALE  i 

I  ELECTRIC  MACHINERY  I 

1  1 — 100  hp..  440  V..  3  ph..  60  cy.,  000  E 

1  r.p.ni.,  Synchronou*  Motor  ■with  E-M  i 
I  Automatic  Starting  Panel  and  Auto  = 

a  Transformer.  i 

I  JNO,  H.  GLEDHn.L 

s  725  Bulletin  Building,  Philadelphia.  Pa. 

fSuitimiNtHINtmtlllllNIIIIINmMMMIMMIIIIMIMtlllfltHIIMMtlMIMIHIMIIMIIIIIIIIIMIIKi 


HIGH 

TENSION 

INSULATORS 


MOULDED 

SPECIAL 

PARTS 


COUNTRIES 


1.  Great  Strength 

2.  Weather-proof 

3.  Vapor-proof  , 

4.  Very  high  dielec 
trie  strength 


Panels 
Bushings 
(Indoor  or 
outdoor) 

Strain- 
insulators 
Terminal 
blocks, 
etc.,  etc. 


are  four  points  of  unique  im¬ 
portance  in  hiiijh  tension  insu¬ 
lation. 

Where  high  tensions  are  used, 
the  fewer  insulating  units 
practicable  demand  high  ten¬ 
sile  strength.  Klectrose  on 
strain-type  radio  antennae  has 
conclusively  proven  its  dur¬ 
ability. 

Outdoor  bushings  and  insu¬ 
lator  units  furnish  plenty  of 
proof  of  the  weather-resisting 
ability  of  Klectrose. 

V apors,  gases,  and  dust  do  not 
affect  it,  making  it  a  highly 
valuable  material  for  station 
work. 

Whether  your  problem  is  in 
moulding  special  parts  or  in 
standard  types  of  insulators, 
Klectrose  will  give  unsur¬ 
passed  service. 


INSULATION  MFG. 
CO.,  Inc. 

and 

GENERAL  INSULATE  CO.,  Ine 

New  York  Ave.  &  Herkimer  St. 
BROOKLYN,  N.  Y. 
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I  I  I  Magnet  Wire  —  All  Insulations  | 

I  I  I  Coils  I 

A  high  grade  (ibre  board  |  |  Varnished  Insulations 

for  electrical  insulatioit.  |  |  Parvolt  Filter  and  By  Pass  Gondensei's 


A  high  grade  fibre  board 
for  electrical  insulation. 


A  material  of  quality  pos¬ 
sessing  high  tensile  and 
dielectric  strength. 


Tested  and  approved  by 
the  Underwriters^  Labora¬ 
tories. 


Pulp  Products  Department 

WEST  VIRGINIA 
PULP  dc  PAPER  COMPANY 


I  230  Park  Avenue 
I  New  York,  N.Y. 


35  Blast  Wacker  Drive, 
Chicago,  Ill. 


I  I  The  Acme  Wire  Co.  | 

i  I  New  Haven,  Conn.  I 

—  s  s 

=  S  s 

I  fiitiiiiiiiiiiiMiiiiiimiiiiiMiiiimiiiiiiiiiiiiiimmiiiiiiiiMiiimiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiiiiiiilfMirw 

I  |]M[ANSriELD| 

i  i  CI.EaN  inside — Mudr  in  our  own  open  hearth  lurnacee.  usins  the  = 
i  I  latest  and  most  prottressive  methods  to  set  good  clean  steel.  | 

i  i  CI.EAN  OUTSIDE — Rolled  and  treated  with  utmost  care  to  obtain  = 
=  i  high  ouulity  and  uiiiforiiiity  in  all  respects.  i 

1  i  RESULTS — Letter  magnetic  performance,  best  die  service.  1 

i  i  3 

I  I  Empire  Steel  Corporation,  Mansfield,  O.  | 

I  i  Successors  to  the  Mansfield  Sheet  Si,  Tin  I’late  Co.  1 

I  lELJEeTRICAlLl 

I  ^  ]hi  ^  I 
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MonsonSiate 


How 

many 

can 

you 

use? 


The  recocnised  standard  (or  hlgheat  quality 
electrical  apparatus. 

Eecause  o(  unusual  demands  (o'-  Monson  Slate 
we  have  doubled  our  producing  capacity  and 
are  now  prepared  to  give  immediate  attention 
to  all  orders. 

Send  today  tor  details 

Portland'Monson  Slate  Company 

’’ortland.  Me.  Quarries  at  Monson,  Me. 


ItliiuitiiiiiiiiiiiiiiiimiiiiinniiiiiiiiiiiiiiiiuihiiriiiimiiiMiiiijiriiiittml^ 


A  complete  treatise,  incorporating 
the  most  advanced  technical  infor> 
mation  on  the  use  and  fabrication  of 
laminated  bakelite  ...  written  espc* 
daily  for  engineers,  production  man* 
agers  and  mechanics  whose  work 
requires  a  thorough  knowledge  of 
insulating  (naterials.Thi8  Vest  Pocket 
Manual  on  Phenolite,laminated  bake* 
litc,  is  free  to  those  who  need  it.  How 
many  can  you  use?  Write  us  today. 


NATIONAL  VULCANIZED  HBRE  CO..  WilmingtoQ,  Del.,  U.S.A.  | 

Mwiiiiimiiiiiiiimimi—— WMSiiiiliiiiiiiiiiiiiiiiiiiiisiiiiMiiiiiiiiiiiiiis— M— MSiwiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 


=  . . ini' 

^  ^  WBATHBRPROOF 

i  RUBBER 

COVERED 

I  I Jy J  SLOW  BURNING 

I  I  COP^E^WIRE 


I  I  PHILLIPSWIRECOMPANY  I 

s  =  DivitlOfi  of  Genera!  Cable  Corporation  = 

i  1  PAWTUCKET,  R.  I,  i 

i  HiHiMiiiiMiiiiiiMMHiiiitiiniiiiiiiiiiiMiiiiiiiMiitiiiiiiiniitfiiiitiiiiMMtiiiHiiiiiiiiitiiiitiiiiifmiiiMniifiiMiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiL 


BAKELITE 

I  THE  MATERIAL  OF  A  THOUSAND  USES 

I  Molding  Materials;  Laminated  Sheets,  Tubes  and 

E  Rods;  Lacquers,  Varnishes  and  Cements.  i 

I  ySV  BAKELITE  CORPORATION  /gV  f 

I  f  S,  I  247  Park  Avenue.  New  York.  N.  Y.  (  )  s 

I  V2s/  Chicago  Office  635  West  22nd  Street  Visi/  ^ 

iitiinntiiniiiiiiiiiiiiitiiiHtiiiiitiiniiniimiiiiHiiniMiiiiniiiitiiiiiiiniiniimiiiiiiiiiiiMiiiiiiiHiiiiiniiniiniiiitiiiiiiiiiHiiiiiiiiiiiiiiir 


DO  YOU  HAVE  A 
CONTINENTAL 
DECIMAL 
EQUIVALENT 
CHART? 

It  is  24-in.  x  36-in. — the 
fractions  are  on  six  differ¬ 
ent  color  columns  making 
it  easy  to  pick  out  at  a 
glance  the  fraction  you 
want 

free  for  the 
asking. 


your  insulating  needs 


Quality  is  a  predetermined  factor  in 
the  production  of  Diamond  Fibre, 
Dilecto  and  Celoron  insulating  ma¬ 
terials.  Each  step  from  the  raw  ma- 
teriab  to  the  finished  product  is  under 
laboratory  control. 

We  manufacture  our  own  tested  paper, 
the  basic  material  for  Diamond  Fibre 
and  Dilecto  insulating  sheets,  rods, 
tubes  and  fabricated  parts.  ^ 

The  laminating  of  Dilecto  and  the  vul¬ 
canizing  of  Diamond  Fibre  are  done 
in  our  own  huge  plants  under  strict 
laboratory  control.  The  binders  used 
are  of  our  own  manufacture  and 
guaranteed  to  high  standards. 


Celoron  molding  powder  is  manu¬ 
factured  to  insure  a  plastic  molding 
material  having  high  insulating  and 
mechanical  qualities,  ready  workability 
and  an  exceptional  range  of  colors  and 
tints. 

Samples  of  every  run  of  material  must 
pass  our  strict  laboratory  inspection. 

That  is  why  you  can  depend  on  the 
quality  of  Diamond  Fibre,  Dilecto  and 
Celoron  year  in  and  year  out. 

Submit  your  insulating  problems  to 
our  Engineering  Staff.  Recommenda¬ 
tions  may  result  which  will  mean  im¬ 
provements  in  your  product  or  savings 
in  production. 


CONTINENTAL 

DIAMOND  FIBRE  COMPANY 


BRIDGEPORT,  PA. 


NEWARK,  DEL. 


-r 
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AND  BUS  FITTINGS  PRESENTS 

LESS  BIAS  TAPE  (“TACKY”  FINISH)  IS  USED 


HE  “TACKY” 
FINISH  HAS 
SUFFICIENT  ADHESION, 
LAYER  TO  LAYER,  TO  OBTAIN 
A  TIGHT  WINDING  WITH  A 
MINIMUM  OF  APPLIED  TEN¬ 
SION.  THE  ELASTICITY  OF 
THE  TAPE  IS  SUFFICIENT  TO 
CONFORM  EASILY  TO  BENDS 
AND  IRREGULAR  SHAPES 
WITHOUT  PINHOLING. 


Irvington  Varnish  &  Insulator  Co. 

IRVINGTON,  NEW  JERSEY 

EstahlisheJ  1905 


Mitchell-Rand  Mfg.  Co., 
New  York 

White  Supply  Co.,  St.  Louis 
£.  M.  Wolcott,  Rochester 


Sales  Representatives  : 

Martin  Woodard,  Seattle 
Earl  B.  Beach, 

Pittsburch,  Pa. 

Prchler  Bros.,  Inc.,  Chicafo 


Consumers  Rubber  Co^ 
Cleveland 

Clapp  A  LaMoree,  Los  Angeles 
A.  L.  Gillies,  Toronto 


no 
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CRAMOLIN 

...the  safeguard  for  all 
rubbing  electrical  contacts 


On  the  record  breaking  flights  of  the 
Graf  Zeppelin,  Cramolin  has  helped 
to  keep  the  electrical  system  function¬ 
ing.  In  the  words  of  the  builders  and 
owners  of  the  Zeppelin'  “. ..  our  ex¬ 
perience  with  Cramolin  has  been 
most  satisfactory  and  we  will  re-order 
as  soon  as  more  is  needed.” 


.MICA  INSULATOR  COMPANY 
200  V'arick  St.,  New  York,  N.  Y. 

Please  send  a  sample  bottle  of  Cramolin  to 

Name - 


Here  at  last  is  the  ideal  cleaner  and  preserver  of  all  rubbing 
electrical  contacts.  It  promotes  perfect  commutation,  mini¬ 
mizes  sparking,  contact  resistance  and  wear,  and  prolongs  the 
life  of  all  tubbing  surfaces  that  conduct  electrical  current. 

Manufacturers  and  users  of  motors,  generators,  switches,  con¬ 
tactors,  relays,  etc.,  are  enthusiastic  over  the  benefits  which 
Cramolin  produces  and  the  ease  with  which  it  is  applied. 

Gone  for  good  is  the  need  of  sand  paper  and  of  all  the  inade¬ 
quate,  inefficient  cleaners  which  were  formerly  used.  Cramolin 
cleans  the  commutator,  slip  ring  or  contaa,  and  provides  a 
protecting  film.  Conducting  efficiency  from  rubbing  electrical 
contacts  reaches  a  new  height  of  efficiency  and  stays  there. 

Send  for  a  free  sample  bottle  of  this  harmless  non-imflamma- 
ble  protector  of  electrical  contacts.  We  want  you  to  be  the 
judge  of  the  advantages  of  Cramolin. 


-  MICA  INSULATOR  COMPANY 

Address - -  New  York:  200  Varick  Street  Chicago:  542  So.  Dearborn  Street 

_  Cleveland  Pittsburgh  Cincinnati  Birmingham  Seattle  San  Francisco 

Los  Angeles  Toronto  Montreal  ITori^r.' Schenectady,  N.  Y.  London,  England 


MICA  INSULATION  OILBO  CLOTH 


PERFECT 

EMPIRE 

INSULATOR 

REG.  U.S.PAT.  OFF 


INSULATION 


r 
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To  prevent  Rust  — 
PARKERIZE 


yy  HY  tolerate  Rust?  Today  the  art  of  metal  finishing  has  been  de¬ 
veloped  to  a  point  where  rust  can  be  eliminated.  “Rust-proof*  is  now 
an  essential  quality  of  the  final  finish  of  any  high-grade  article  built  of 
iron  or  steel.  Leaders  of  industry  everywhere  recognize  this  fact. 

Parkerizing 

Hundreds  of  manufacturers  of  bolts, 
nuts  and  other  machined  parts,  as  well 
as  castings  and  stampings,  are  giving 
theirproducttheaddedquality  of  being 
“rust-proof  because  Parkerized.” 

Parkerizing  is  a  commercially  practi¬ 
cal  method  of  rust-proofing  which  is 
available  alike  to  the  large  or  small 
manufacturer,  fitting  perfectly  into 
modern  production. 

Send  for  our  book,  ” Parker  Rust-proofing 
Process”  and  get  the  complete  story. 


Bonderizing 

Just  as  long  as  paint  or  enamel  holds 
to  the  surface — steel  cannot  rust. 

Bonderite  is  a  chemical  primer,  quick 
in  application,  efficient,  low  in  cost. 
It  is  a  Parker  Product  for  use  only 
under  paint,  enamel  or  lacquer— is 
not  a  substitute  for  Parkerizing. 

Bopderized  fenders,  hoods,  gas  tanks, 
refrigerators  and  metal  furniture  hold 
the  enamel  and  therefore  cannot  rust. 

Write  today  for  a  copy  of  ” Bonderite 
and  Enamel.” 


PARKER  RUST-PROOF  GO. 

2183  Milwaukee  Ave.  Detroit,  Michigan 


To  Prevent  Enamel  Peeling- 
BONDERIZE 


BUILDINGS  COM-  ^ 
PLETED  THIS  YEAR  fv 
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•  These  completed  buildings,  and  the 

acres  of  equipment  now  being  installed,  are  eloquent  testimony 
of  Dudlo’s  faith  in  the  electrical  industries.  «  >»  The  coming 
season  will  find  Dudio  fitted  as  never  before  to  assume  its 
responsibility — the  preferred  source  of  supply  for  wire  and 
windings. 

DUDLO  MANUFACTURING  COMPANY,  FORT  WAYNE,  IND. 

Division  of  General  Cable  Corporation 
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1.  Stove  jacket.  2.  Vacuum  bottle  blank.  3.  Distilling  column  plate. 
4.  Gasoline  hlling  station  pump  cylinder.  5.  Battery  jar.  6.  Pulley. 
7.  Sight  glass.  8.  Silk  reel.  9.  Glass  pipe  lines  and  fittings.  10. 
Socket  base  for  radio  tubes. 

The  Solution  of  your  problem 
may  well  be  glass 


Many  an  experienced  engineer  has  been  astonished  at  the  manifold 
industrial  purposes  which  glass  now  serves.  The  extraordinary  prop¬ 
erties  of  the  special  glasses  developed  by  Corning  Glass  Works  fre¬ 
quently  permit  substitution  of  these  glasses  for  other  materials  as  the 
solution  of  troublesome  problems.  Invariably  the  result  is  economy  in 
first  cost  or  maintenance,  or  both. 

Illustrated  here  are  a  few  PYREX  parts  developed  by  Corning  Glass 
Works  engineers.  The  properties  of  the  glass  from  which  these  PYREX 
parts  are  fabricated  may  very  possibly  be  the  solution  of  your  problem: 

Transparency  for  visual  inspection — High  surface  and  internal 
hardness — Homogeneity  of  structure — Low  expansion  co-effi¬ 
cient — High  mechanical  strength — High  electrical  resistivity — 
Pleasing  surface  contour  and  finish — Resistance  to  sudden  heat 
change — High  chemical  stability — Freedom  from  disintegra¬ 
tion — Non-adherence  of  surface  deposits  of  foreign  material — 
Care-free  service. 


Corning  Glass  Works  has  long  been  the  pioneer  in  adapting  glass  to  industrial  usage. 
The  experience  and  vast  facilities  of  our  research  staff  are  at  your  disposal.  Put  your 
problem  up  to  us. 


Corning  Glass  Works 

Dept.  62,  Industrial  and  Laboratory  Division,  Corning,  N.  Y. 
New  York  Office:  501  Fifth  Ave. 

World's  largest  makers  of  Technical  Glassware 


A  booklet  "Pyrex  Industrial 
Products”  illustrates  a  vari¬ 
ety  of  unusual  glass  prod¬ 
ucts  that  have  solved  stub¬ 
born  problems  for  others. 
Write  for  it. 


T.  M.  REG.  U.  S.  PAT.  OFF. 


PYREX 

A  MARK  OF  CORNING  GLASS  WORKS 


INDUSTRIAL  WARS 


i 


) 


MACAIUM  niVA  PA 
ASSEMBLE  BEriEM 


Low  assembling  costs  and  Macallen  Mica 
parts  go  together.  And  there  is  a  very 
definite  reason  for  it. 

The  dimensions  of  our  plate  mica,  before 
stamping  or  forming,  are  held  to  limits  well 
within  commercial  standards.  Tapers,  angles 
and  other  forms  and  irregular  shapes  are 
uniform  and  exact.  Holes  are  pierced  to 
accurate  sizes  and  in  accurate  locations. 
Shells  are  of  proper  depth  and  area  both 
inside  and  out. 

Accuracy  at  the  Macallen  plant  is 
almost  an  obsession.  And  in  your 
plant  it  means  economy  and  effi- 
ciency. 

Write  for  details  of  our  service  to  large 

or  small  users  of  commercial  mica-  ^ 


9Ae>lACAUEN  Co 

BOSTOM  2T  MASS. 


A 
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AMBLER 

Ebonized  Asbestos  Lumber 


EXCEPTIONAL  PHYSICAL  STRENQTH 
EXCEPTIONAL  DIELECTRIC  STRENQTH 

As  evidence  of  the  great  physical  strength  of  Ambler  Ebonized 
Asbestos  Lumber  the  extensive  use  of  it  by  numerous  public  utilities 
is  the  most  certain  proof  that  can  be  shown. 

As  testimony  of  the  great  dielectric  strength  of  Ambler  Ebonized 
Lumber  the  continued  repeat  orders  by  public  utilities  bear  witness. 

Above  is  seen  a  view  of  a  Sectionalizing  Breaking  Switchboard  in 
the  North  Broad  Street  Subway,  Philadelphia.  This  phase  of  the 
latest  addition  to  the  great  transportation  facilities  of  this  city  was 
supplied  to  W.  V.  Pangborne  Company,  Contractors,  by  the 
Walker  Switchboard  Company. 

Such  organizations  know  their  business.  It  will  more  than  repay 
you  to  specify  Ambler  products. 

AMBLER 

ASBESTOS  SHINGLE  &  SHEATHING  COMPANY 

Main  Office;  AMBLER,  PENNA.  Factories:  AMBLER  and  ST.  LOUIS,  MO. 

BRANCHES 

BOSTON  CHICAGO  PHILADKLPJIIA  NEW  YORK  CITY  WASHINGTON 

BCPFALO  CLEYELAND  PITTSBIRGH  MINNEAPOLIS  WII.KES-BARRE 
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“By  USING  A  KONDU,  INSTEAD 
OF  A  THREAD, 

In  Time  and  Labor  we*re  well 
ahead, 

And  weVe  sleeping  sounder —  and 
better  fed. 


“We  have  cut  at  least  50%  off  our  costs 
of  putting  in  conduit  by  using  Kondu 
Threadless  Fittings.  And  that's  the  best 
kind  of  medicine  to  make  you  laugh  and 
grow  fat!”  .  _  . 


Kondu  saves  you  money  right  from  the 
start — 

First  it  saves  the  cost  of  threading  ma¬ 
chines,  pipe  stocks  and  dies,  and  the  cost  of 
operating  them. 

Then  it  saves  you  as  much  as  50%  of  the 
labor  cost  for  putting  up  conduit.  Your  men 
just  slip  Kondu  right  onto  the  conduit,  and 
three  or  four  turns  of  the  lock-nut  hold  it 
tight.  Never  known  to  loosen  from  vibration. 

Kondu  holds  anywhere 

Holds  just  as  tight —  and  goes  in  just  as 
quickly —  on  bends  as  on  straight  conduit. 
Close  to  partitions,  or  into  comers. 

No  unions  or  running  threads  to  fuss 
with —  Kondu  is  a  union  in  itself. 


KONDU  fittintfa  ^ive  ■ 
perfect  ironnd  without 
scrcpiot  the  enamel  off  the 
conduit.  The  dtounding 
ringa  of  the  KONDU  hite 
right  through. 


Goes  into  conduit  lines  already  installed, 
just  as  easily  as  into  new  installations.  Can 
also  be  installed  before  the  lines  are  in  place. 

Find  out  about  the  many  other  features  of 
Kondu —  you’ll  like  them.  W rite  for  our  new 
booklet  “FACTS  YOU  SHOULD  KNOW 
ABOUT  KONDU.” 

Erie  malleable  iron  company 

Kondu  Division 
500  West  12th  Street,  Erie,  Pa. 

Canadian  Representative: 

Kondu  Manufacturing  Co.,  Ltd.,  Preston,  Ont. 


FIRST  IN  THE  FIELD 
OF 

THREADLESS  FITTINGS- 


KONDU 


CAN  BE  TAKEN 
OUT  OF  THE  LINE 
ANYWHERE 
AT  ANYTIME 


/- 


/ 


J 


Quick  straight-llne 
readi ng . . .  an  instanta¬ 
neous  check  on  your  fi^r- 
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GALVANIZED  JK  PRODUCTS 


f  The  pure  zinc  coat- 
Bf  ing  on  &rapo  Gal- 
K/  vanized  Telephone 
mJ  Wire  and  Strand  is 
W  non-peeling,  non -crack- 
r  ing.  Even  when  subject¬ 
ed  to  splicing,  twisting 
or  bending,  this  protective 
coatingremainsuninjured. 


K '  f  /  That  is  why  Grapo  Galvan- 
K  wj  ized  Products  are  outlasting 
■  V  all  others  in  actual  service, 
R  j  That  is  why  users,  year  after 
I  /  year,  are  reducing  maintenance 
*  /  costs  to  new  low  levels. . . . 

/  Grapo  Galvanized  Telephone 
Wire  and  Strand  can  be  obtained 
from  representative  Jobbers.  In¬ 
sist  upon  Grapo  quality!  You  can 
identify  it  by  the  Grapo  Tag.... 
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^ddt 
Subtracts 
.Multiplies 
"Hivides 

ing...is)usconeotnve  Dig  - 

improvements  of  the  Marchant  that  make  all  other  calaila- 
tors  as  obsolete  as  a  car  without  a  self-starter. 


Indiana  Steel  &  Wire  Co., 

Muncie,  Indiana 


No  zigzag  hopping  all  over  a  confusing  keyboard  beforeyou 
can  be  sure  you  have  not  made  a  slip.  No  danger  of  costly 
oversights.  All  Victors  and  the  result  are  in  plain  sight. 

From  preliminary  field  data  right  down  through  every  phase 
of  engineering,  construction  and  operation  to  the  billing  of 
your  light  and  power. . .  from  simplest  problem  to  most 
complicated  computation . . .  the  Marchant  Calculator  will 
do  your  figuring  in  25%  to  40%  less  time,  with  absolute 
accuracy,  with  no  need  of  checking  back. 

MERCHANT 

5  \  ALL-ELECTRIC 

[exclusive  \  Calculator 

umprovementsj 

V  that  make  all  other 

calculators  ohsoleto 

The  Marchant  has  every  important  feature  a  calculator 
should  have,  plus  the  straight-line,  easily-read  check  and 
four  other  vitally  important  and  exclusive  improvements. 

To  save  needless  brain  fag,  to  insure  quickaccurate  figures, 
to  increase  profits  through  most  modern  and  most  efficient 
figuring  methods,  investigate  the  Marchant  at  once. 

JAiail  the  coupon  for  full  informatiotis 

P" f  Marchant  Calculating  Machine  Co. 

X  f  V  U  •  Dept.  44,  Oakland,  California 

Please  give  me  full  information  about 
□  The  All-Electric  Marchant  DThe  Portable  $12^  Marchant 

Name.  .  .  ...  _ _ - 

Firm  ...  .  - _ _ 

Address _  _  _ _ 

City  and  Sta  ‘e _  _ _ _ 


. . . 


Everything 
In  Ir^sulation 


Compounds,  Waxes  G  Paints 
Varnishes  and  Varnished  Materiasn 
Insulating,  Waterproofing  9 
Maintenance  Paints 


I  MITCHELL-RAND  MFC.  CO.,  17  Vesey  St.,  N.  Y.  | 

. . . 

I  “GARFIELD”  INSULATION  [ 

“GUMMON”  is  the  standard  and  original  | 
Cold  Molded  Insulation,  made  by  the  oldest  | 
and  largest  producer.  Continuously  im-  f 
proved  to  meet  increasingly  exacting  re-  | 
ouirements.  I 

GARFIELD  MFG.  CO.  I 

Garfield,  N.  J.  I 

fiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiimiimiiiiimiiiMiimiiiMiiiniiitiiMiMiiiiitiiiiiiiiniiiiniMiimiimtmtmmtnnMmniniiiiniiniiiiii; 
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Simplex  Jacks 

for  Industries  •  Utilities  •  Railways  •  Oil  Wells 
Mines  -  Engineers  -  Contractors  -  Pipe  Pushing 


I  International  Standard 
iiicTnic  COMPANY  I  Electfic CorporatioH. 


^iiimHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimMiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiininiiiiiiiiiiiiiiiiimiiMiiiiiiiiiMiit 


D  H  ^ 

^Ujlcanise 


One  Section  of  Automatic  Machining  Department 


Be  Assured  of 

Perfect  Insulation 


Fibre  for  fine  machining  must  be  very  hard  and  dense  for 
proper  working  on  automatic  screw  machines.  With  the 
right  grade  of  fibre,  the  manufacturer  of  electrical  products 
can  machine  it  into  an  endless  number  of  shapes. 

Delaware  Hard  Fibre,  expertly  made,  cured  and  finished  by 
the  largest  company  exclusively  manufacturing  fibre,  has  been 
brought  to  a  higher  state  of  perfection  than  any  other  fibre  on 
the  market.  You  can  confidently  order  “Delaware  Hard”  for 
your  most  delicate  machining  operations. 

In  expert  fibre  machining  operations,  as  well  as  in  manufac¬ 
turing,  the  Delaware  Hard  Fibre  Company’s  experience  and 
equipment  are  unequalled  in  the  industry.  This  has  resulted 
in  an  enormous  machining  department  which  turns  out  thou¬ 
sands  of  special  shapes  daily  for  manufacturers,  in  electrical 
and  other  industries. 

Expert  engineers  and  machinists  welcome  the  opportunity  to 
help  you  on  any  machining  problem;  to  advise  on  the  kind  of 
tools  to  use, — or  to  design  tools  and  dies  for  special  operations. 

Whether  you  wish  to  machine  fibre  in  your  own  plant  or  have 
“Delaware  Hard”  do  it  for  you, — you  can  be  assured  of  perfect 
insulation  in  the  fibre  that  goes  into  your  product. 

Send  samples  or  blue  prints  for  prompt  estimates  on  your 
requirements. 


When  Vou 
Need 


DELAWARE  HARD  FIBRE  GO 

Box  970.E 

WILMINGTON,  DELAWARE 


DEAL  WITH  DELAWARE 


.n»  wwW 

*  r. 


619  Huntingdon  St.. 

Fmiladelphiaiic* 

CNNSYLVANIA  UjJL 

MACHINES  FOR 


DRAWING  ENAMELING 
RESPOOLING  PANNING 
SATURATING  VULCANIZING 
RECLAIMING  TAPING 
and  INSULATING 


SlnglA  Cover 
TAPINU  MACHINE 
for  3  Lines  of  Wire, 


OF  WIRE 


The  Foundation  of 
Electrical  Practice 


The  great  STEINMETZ  LIBRARY 

of  nine  great  book*  gives  you  the  lifework  of  Dr.  Steinmetz, 
practically  all  of  the  electrical  knowledge  that  gained  for  him 
the  name  of  “Electrical  Wizard  of  Schenectady”— the  electrical 
knowledge  that  takes  you  Into  the  background  of  actual  prac¬ 
tice  and  points  out  the  reasons  for  everything.  The  books  are 
known  all  over  the  world.  They  are  accepted  as  standard  guides 
and  authorities.  Any  electrical  man  who  wishes  to  get  further 
in  electricity  than  the  actual  practice — any  man  who  wants  a 
thorough  understanding  of  the  electrical  phenomena  he  sees  and 
uses — should  have  Steinmetz.  For  Steinmetz  is  the  background, 
the  foundation,  the  all-important  fundamental  explanation  of 
electrical  practice  as  it  is  carried  on  today. 


Made  JbrT&ur Particular  Requirements 


Are  you  Interested  in  securing  sheets  distinctive  for  uniform¬ 
ity,  low  core  losses,  high  permeability  and  exceptional  punch¬ 
ing  qualities? 

We  maintain,  at  your  service,  a  highly  specialized  depart¬ 
ment  for  the  production  and  betterment  of  Eleetrical  Steel 
sheets. 


Submit  Your  Inquiries 

THE  NEWPORT  ROLLING  MILL  CO. 
NEWPORT.  KENTUCKY 


Examine  it 

FREE 


You  ctn  extmlne 
STEINMETZ  ELECTRI- 
CAL  RNaiNEERINO  LI- 
BRARY  for  ten  daya  free. 

Simply  flil  In  and  mail 
the  coupon  below.  Thla 
will  not  obligate  you  to 
purehaae.  You  merely 
agree  to  return  tbe  hooks. 
poitpald.  In  ten 
to  remit  $4.00  in  ten 
days  and  $4.00  per 
month  for  8  months. 

Take  this  opportunity 

see  for 

these  books  are 

they  could  he 
Remember 
are  the 

the  Steinmetz  books 
In  a  handsome 

library  edition 
a  price  a  little  leas  than 
the  regular  editions  ol 
the  books. 

PUT  THIS  GREAT  SET  IN  YOUR  LIBRARY 

Hare  this  handsome  set  with  its  full  treatment  of  the  theory  and  special  prob¬ 
lems  of  electrical  engineering  at  your  command.  The  handiMjok  and  the  prac¬ 
tical  treatise  may  give  you  the  simple  fact  you  need — but  Steinmetz  gives  you 
the  theory  and  its  application — the  real  solution  of  the  problem. 


Note  Protection  at  Commre 


t^JUklUia 


TRADE 


Insulated  Staples 

Unequalled  for  telephone  and  bell 
wiring.  The  fibre  insulation  prevents 
troublesome  short  circuits  and  grounds. 
4  sizes.  Pat.  Nov.,  1900.  Write  for 
Samples. 


II  Blake  Signal  &  Mfg.  Co. 

1  Boston,  Mass. 

iiiiuiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiniiitiiiiiiiininiiiiiiiiniiiniiimiiiiimmiiiiiiiiiiii 


NO  MONEY  DOWN-^MALL  MONTHLY 
PAYMENTS-^END  THE  COUPON  NOWl 


MC  GRAW-MI  L,L- 


FREE  EYAMI NATION  COUPON 


McGnsw-HIII  Book  Co.,  Ine.,  370  Seventh  Avenue.  New  York. 

You  may  eend  me  on  approval  for  10  days’  free  examination,  the 
STEINMETZ  ELECTRICAL  ENGINEERING  LIBRARY.  I  agree  to 
return  the  books,  postpaid.  In  10  days  or  to  remit  $4.00  in  10  days 
and  $4.00  per  month  for  eight  months. 


Name 


Home  Address  . 

City  . Slate  . 

Position  . 

Subscriber  to  Electrical  World? . Mem.  A.I.E.E.? . 

(Booki  lent  on  spprovsl  to  rsuil  purchaiera  In  C.  S.  tnd  Csnads  only.)  W.  9-28-29 
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I  HARD  PORCELAIN  | 

For  Electrical  Specialties 

I  IMPERIAL  PORCELAIN  WORKS 
I  TRENTON,  N.  J.  j 
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LAVITE 

High  Grade — Heat  Resisting  I 
Machined  as  Accurately  as  Brass  I 

INSULATION 

D.  M.  STEWARD  MFG.  CO. 
Chattanooga,  Tenn. 

liiiuuiiiiiuiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir: 


One  of  several  switching  yards  of  Westchester  Lighting  Company, 
built  of  Lehigh  Steel. 


A  good  Start  -  Lehigh  Steel 


Strength  and  security  of  construction  make  a 
good  start  toward  economical  operation  of 
high  tension  transmission  lines,  substations 
and  power  plants. 

Lehigh  Steel  insures  sound  construction.  It 
is  instantly  specified  for  towers,  substations, 
power  plants,  coaling  stations  and  office  build¬ 
ings  by  such  concerns  as  Stone  &  Webster, 
Inc.,  W.  S.  Barstow  Management  Ass’n.,  J.  G. 
White  Engineering  Corp.,  Phoenix  Utility, 
E.  L.  Phillips  &  Co.,  and  others. 

Prompt,  efficient  service  from  experienced 
Lehigh  Engineers  will  help  you  in  planning 
and  erecting  your  next  construction  job. 


Qehioh  Structural  Steel  Qqmpany 


17  Battery  Place,  New  York,  N.  Y, 
Works:  Allentown,  Pa. 

Cincinnati,  Ohio 
Philadelphia,  Pa. 


Sanford,  N.  C. 
Washington,  D.  C. 


Atlanta,  Ga. 
Boston,  Mass. 
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Increasing 

Generator 


Central  Stations 

and 

Private  Plants 


The  load  of  the  Nappanee  Utility  Corporation  of  Nappanee 
Ind.  had  gradually  increased  until,  at  times  of  peak  load,  the 
capacity  of  the  generators  was  exceeded.  The  power  factor  at  the 
generator  terminals  was  but  .70 — only  7/10  of  the  power  pro¬ 
duced  was  useful  kw.  and  there  was  a  large  amount  of  undesir¬ 
able  reactive  kv-a. 

The  120  kv-a.  Capacitor  shown,  was  installed  in  back  of  the 
switchboard  to  supply  most  of  the  reactive  kv-a. — the  power  fac¬ 
tor  is  now  .92 — another  generator  is  unnecessary — and  voltage 
regulation  is  better. 

Public  utilities  install  E-M  Capacitors  either  at  the  ends  of 
lines  or  at  the  generator;  industry  distributes  them  throughout 
the  plant  or  in  the  power  house — the  result  in  any  case  is  more 
efficient  service  from  existing  equipment  and  postponement  or 
elimination  of  the  need  for  more. 

Electric  Machinery  Mfg.  Company 

Specialists  in  Apparatus  for  Power  Factor  Improvement 
1331  Tyler  Street,  N.  E.  Minneapolis,  Minn. 


See  E-M  Exhibit  n 
National  Exposition  of  Power 
QC  Mechanical  Engineering 
New  York — Dec.  3  to  8 


PowerFactor 

Improvement 


There  is  an,  E-M  power  factor 
specialist  near  you.  He  has  been 
thoroughly  trairsed  in  this  sub¬ 
ject,  can  analyze  your  steeds 
exactly  and  knows  how  to  correct 
any  conditions  that  ensue  lam 
poorer  factor.  Your  caUistg  hittt 
in  for  complete  information  iw- 
rohet  sio  obligatiom. 


STATIC  CONDENSERS  FOR  GENERATOR  POWER  FACTOR  CORRECTION 

<M)7U  . 


r 
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Cutting  Costs  of 
Substation  Construction 


Lighthipe  station  of  the  Southern  California  Edison  Com¬ 
pany,  at  the  terminus  of  its  220-Kv.  transmission 
system.  This  company  has  given  great  study 
to  the  problem  of  standards  in  substa¬ 
tion  design  and  through  this  has 
effected  marked  econo¬ 
mies  in  construc¬ 
tion  costs. 


This  station  is  equipped  with  57 


NIAGARA  AIR  INSULATED 
CURRENT  TRANSFORMERS 


Mounting  Arrangements 

As  an  aid  to  engineers  engaged  in  substation  layout 
work  we  have  prepared  drawings  showing  various 
mounting  arrangements  for  Niagara  Air  Insulated 
Current  Transformers.  Copies  of  the  complete  series 
will  be  mailed  on  request. 


9 


NIAGARA  ELECTRIC  IMPROVEMENT  CORPORATION 

Lee  Skipwith  dC  Co.,  Inc.,  General  Sales  Agents,  369  Lexington  Ave.,  NEW  YORK,  N.  Y. 
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dependable  under  every 

operating 

condition 


“THREE  E’’  High  Tension  Line  and  Station  Equipment 

and  Substations 


The  reason  you  get  more  years  of  service 
at  less  cost  when  you  buy  “Three  E” 
Equipment  is  because  of  the  materials 
used,  the  proper  design,  the  right  work¬ 
manship,  and  certain  features  of  design 
that  modern  and  experienced  engineering 
is  producing  at  our 
large  plant. 

When  planning  a 
substation  think  of 
your  investment 
in  terms  of  indi¬ 


vidual  units  and  not  just  the  assembled 
station.  In  that  way  you  insure  econom¬ 
ical  service  over  a  long  period  of  time. 
Let  “Three  E”  engineers  help  you. 

Why  worry  about  the  details  of  the  out¬ 
door  substation?  Put  the  problem  up  to 

“Three  E”  and  let 
us  work  out  the 
proper  solution. 
This  organization 
is  always  at  your 
service. 


*“Service  Value”  =  Low  cost  per  year  of  service 


Electrical  Engineers  Equipment  Co. 

General  Offices  and  Factory:  MELROSE  PARK,  ILL. 

ChiraKo  OfHre:  205  W.  Wacker  Drive 
KHMterii  Offlee:  21  Park  Row,  New  York 

Sa/e«  Offices  in  all  principal  cities 
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Conforming  lo 

me  moxl^  rigid 
JpecificaKonx 


APPROVED  AND 


ACCEPTED  SINCE 


18^4 


The  new  112  page  Oliver  Pole  Line 
catalogue  is  now  ready — Send  for 
your  copy  now. 


OLIVER  IRON  AND  STEEL 
CORPORATION 


PITTSBURGH  PENNA. 


You  can  place  implicit  confidence  in 
Oliver  Pole  Line  Materials.  The 
shape,  size,  threading,  finish  and  ten¬ 
sile  strength  of  each  and  every  piece 
is  made  to  meet  the  striaest  specifi¬ 
cations.  All  are  standardized  to 
assure  absolute  uniformity. 

Exaaing  standards  of  manufacture^ 
modern  machines  and  precision 
methods  all  combine  to  assure  abso¬ 
lute  uniformity  from  one  end  of  the 
year  to  the  other.  With  Oliver  Pole 
Line  Materials,  Replacements  and  re¬ 
pairs  can  thus  be  made  with  dispatch 
— all  parts  fit  and  the  threaded  pieces 
are  always  clean  and  perfectly 
threaded. 

But  uniform  standardization  is  not 
the  only  advantage  that  makes  Oliver 
Pole  Line  Materials  so  widely  popular 
in  the  electric  industry — ^There’s  the 
double-dip,  hot  galvanizing  process 
which  adds  years  of  extra  service  to 
all  Oliver  Pole  Line  Products — all 
of  which  illustrates  that  Oliver  goes 
much  further  than  merely  meeting 
standard  requirements — they  add 
extra  value  as  well. 


Easy  parkway  construetioii 

For  parkways  it  is  only  necessary  to, 

1.  Dig  a  shallow  trench. 

2.  Lay  CONDEX  in  it. 

Two  CONDEX  3.  Replace  the  earth  and  turf. 

Advantages 

For  paved  streets,  it  is  necessary  first  to  take 

1.  It  offers  unusual  resist-  up  paving  blocks  and  after  CONDEX  is  laid 

ance  to  crushing.  in  the  trench  to  replace  them. 

2.  Itgivescomplete  ^  , 

Get  a  piece  and  examine  it, 
coverage.  ^  ^ 

SIMPLEX  WIRES 


Protects  lines  through  trees 

To  install  Fibrex  Tree  Wire,  it  is  only  nec¬ 
essary 

1.  To  locate  bare  spots  caused  by  wire  rub¬ 
bing  on  the  limbs  of  trees. 

2.  Splice  in  a  few  feet  of  FIBREX  Tree  Wire. 

Qet  a  piece  of  FIBREX  and  examine  it* 

SmmIre&CabibS 

MANDFACTDRERS 
201  DEVONSHIRE  ST.,  BOSTON 

BRANCH  SAI.RB  OFFICES 

CHICAGO.  564  W.  Monroe  St.  SAN  FRANCISCO,  390  Fourth  St. 

NEW  YORK,  1328  B’way  CLEVELAND,  2019  Union  Trust  Bide. 

JACKSONVILLE,  1010  Barnett  NatT  Bank  Bids. 

AND  GABLES 


Two  FIBREX 
Advantages 

1.  It  offers  real  protection. 

2.  It  is  non-inductive,  will 
not  rot  and  cannot  rust. 


September  28, 1929 


ELECTRICAL  WORLD 


SiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiHMiniiiiiiimiiiiiNfimiiiiniimmnmiitmiiiiwuii 


Vol.94,  No.  13 


for  yourself 


It  outperforms  because  it  is  preformed 


ELECTRICAL  WORLD 


— HITESCO— 

Weather-Proof 


Metal  Glad  Oil  Switches 


PAGE  mktnd  Strand 


Leads  and  connecting  lugs  standard  equipment, 
items  often  overlooked  in  estimating  final  costs.  This 
type  of  switch  on  the  market  for  over  25  years. 

Rugged  Construction 
Lightning  Resistant 
Ample  Carrying  Capacity 

TYPE  B.A.  &  E.A.  made  in  sizes  75  to  300  amperes, 
3000  to  5000  volts;  1,2,  3  and  4  Pole.  Our  Bulletin 
No.  11  lists  these  and  other  types  up  to  200  ampere, 
7500  volts. 


High  Tension  Electrical  Specialty  Company 

500  Washington  St.,  Abington,  Mass. 


YOU  can  have  a  sample  of  unstranding — makes  splicing 

Page  Preformed  Strand  to  pier — eliminates  salvaging  of  ends 

test  the  preformed  construction  for  — requires  no  seizing, 

yourself  —  prevents  kinking  and  fasteners  are  more  easily  attached 


01 


PAGE  STEEL  and  WIRE  COMPANY 

Gtntral  Salts  OfKee:  New  York  Central  Building 

230  Park  Avenue,  New  York,  N.  Y. 

An  Associate  Company  of  the  American  Chain  Company,  tne. 
District  Offices:  New  York,  Pittsburgh,  Chicago,  San  Francisco 

Preformed  Strand  and  Tru-Loe  Fittings  are  patented  and  manufactured  under 
license  arrangements  with  the  American  Cable  Company.  Inc. 


. . . . . . .  BtiiiiiiiiniiiiinimiiMiimmnnmiiuiiiiuiiiiiiiiuiiimiitiiiiiiiMiiiniiiiiiiiiMiiiiiiuiiiiiiiiiiiiiiiiiHiiiiiiiMiiiiiiniiitiiniiniiniMiiii> 


Pai«a^on 


Furnish  permanent,  effective 
grounding  protection. 

Heavy  continuous  copper 
throughout.  All  joints  spot 
welded.  Insure  durability, 
highest  conductivity,  lowest 
resistance  to  ground,  and  ample 
capacity.  Inexpensive  and 
easily  installed  with  a  post 
bole  auger. 


Write  tor  descriptive  literature. 

Paragon  Electric  Co. 

403  So.  Dearborn  St.,  Chicago 


I  I  CANADIAN  PORCELAIN  CO.,  LTD.,  | 

I  I  HAMILTON,  ONTARIO.  CANADA  | 

I  I  Spmcializing  | 

I  I  High  and  Low  Voltage  Insulators 

I  ?IIIIIIIIMIimillltlMMmillMIMIMIIIHIIHIIMIIIItllllllllllllllMlllllllllllllllltlllllllHIIMIIMIIMIIIIIIIIIIIIIIIIMIItllllllliniltlllflllltinillMr: 

II  I  GALVANIZE  IT!  | 

5  i  5 Ws  hsT*  ih«  lirgeit  hot  dip  job  gilTtnlsiDg  plsnt  i 

I  =  ^  i  kettlei  in  the  United  Ststci.  = 

i  r  I  modern  equipment  to  do  Srit  | 

i  1^  ***"  ***^*"***''*  loweit  prleei.  Send  prlati  = 

I  a  Oeltanised  preduets  furnisSed  i 

I  M _ S _  JOSEPH  P.  CATTIE  &  BROTHERS  j 

5  Gaul  A  I.etterly  Sts..  Philadelphia,  Pa.  I 

liiNNiHiiimminntHmiitinminnniiiiiiinintimiiHiMiiiiiiiMiiimiiMiiiiiiitiiiiiiimiiiiiiiiMiiiMnMiiiiMiiMiiMiiiMiiiiiiiiiiiiiiiiim 


A  Lineman  ’5  View  of 

DOSSERTS 


This  vie<U!  taken  from  the  top  cross  arm  shovis  one  of  1500  DOSSERTS 
installed  on  lines  of  Los  Angeles  and  Salt  Lake  Railroad  Company  (Union 
Pacific  System). 


This  Dessert  year  book 
gives  data  on  dozens  of 
connections  on  which  line¬ 
men  and  wiremen  can 
save  time  and  provide  de¬ 
pendable  joints. 


|j  years  engineers  have 

Jn  found  DOSSERTS  a  means  for 
economical  and  dependable  joints 
and  terminals  for  wires,  cables,  rods 
or  tubing. 


The  reason  for  the  choice  of 
Dosserts  is  purely  an  engineering 
one  i.e. — the  Dossert  tapered  sleeve 
principle. 


But  the  lineman’s  view  of  the 
Dossert  is  always  that  it  saves  time 
and  labor  in  the  effort  to  make  good 
connections. 


DOSSERT  &  COMPANY,  H.  B.  Logax,  President,  242  West  41st  St.,  New  York 


DOSSERTS 


/ 


llACKteWHITE 
\our  Salesman 


AN  UMBREIU 


In  Canada:  Canadian  Line  MateriaU,  Ltd.,  Toronto,  Canada.  Export  Department:  So.  Milwaukee.  Brenchei:  Albany,  N.  Y.  Boston,  Mass.  Chicago,  Ill.  Cleveland,  Ohio 
Dallas,  Texas  Denver,  Coi.  Des  Moines,  Iowa  Indianapolis,  Ino.  Kansas  City,  Mo.  Los  Angeles. Cal.  New  York,  N.Y.  No.  Charlotte,  N.  C.  Oakland,  Cal.  Portland,  Ore. 


This  new  L-M  Capnut  completely  covers  the 
threaded  stud  and  keeps  the  water  out — also 
seals  against  compound  leakage.  All  nuts  ex¬ 
posed  to  the  weather  have  shoulders  project¬ 
ing  upward  into  the  nut  immediately  above — 
water  can  not  pass  over  these  shoulders. 

L-M  Potheads  are  made  for  indoor  and  out¬ 
door  service,  for  one,  two,  three  and  four  con¬ 
ductors  for  any  application.  Any  type  can  be 
assembled  immediately  from  standard  inter¬ 
changeable  parts. 


Write  for  Catalog  No,  P-100 


make  what 
^wantmade 


[LINE  MATERIAL  CO.] 

N/AIM  PLANJT  LASTtPNI  P  L  A  M  T 

.  SOUTH  MILWAUKEE,  WIS.  "  "  EAST  STROUDSBURG,  PA.  J 
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Anaconda 

Composite  Cable 

over  the  Platte  River 


T^HE  illustration  shows  a  transmis¬ 
sion  line  of  the  Nebraska  Power 
Company  where  it  spans  the  Platte 
River,  paralleling  the  Missouri  Pacific 
Railroad. 


Anaconda  Composite  Cable  comprised 
of  nineteen  wires — 7  Hitenso  BB,  and 
12  Red -Brass,  was  selected  for  this 
2,230- foot  span.  The  cable  has  an  out¬ 
side  diameter  of  .555  inches  and  a  min¬ 
imum  breaking  strength  of  18,400  lbs. 
with  a  hard  drawn  copper  equivalent 
conductance  of  106,300  c.m. 


This  installation  is  a  typical  application 
of  Anaconda  High  Strength  Composite 
Cable,  demonstrating  the  ability  of 
Anaconda  to  supply  special  cables  to 
meet  exacting  engineering  problems. 

Electrical  Engineers  are  invited  to  con¬ 
sult  our  engineering  department  in  re¬ 
gard  to  the  design  and  construction  of 
cable  to  meet  special  requirements. 


The  high  conductivity  and 
uniform  quality  of  Anacon¬ 
da  Metals  are  the  result  of 
the  coordinated  supervision 
by  a  single  organization  of 
every  process  from  ore  to 
finished  product. 

Seven  wire  mills  offer  a 
coast-to-coast  service  un¬ 
equalled  for  promptness  and 
dependability. 


ANACONDA  WIRE  &  CABLE  CO. 

General  Offices :  25  Broadway,  New  York 

Chicago  Office:  111  UTest  ^Vashington  St. 
Exclusive  Selling  Agent  for  Wire  and  Cable  Products  of 
THE  AMERICAN  BRASS  COMPANY 
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USERS  of  Thomas  Insulators  have  learned 
from  actual  experience  that  their  pur¬ 
chase  includes  something  more  than 
mere  porcelain;  they  huy  Security,  as  well. 
Insulator  Security  means  a  carefully  made 
product,  and  faithfully  tested;  it  means  a  rug¬ 
ged  design  that  will  transport  safely,  and  one 
that  will  stand  rough  handling  during  line  con¬ 
struction;  it  means  the  ability  of  the  porcelain 
structure  to  withstand  malicious  abuse  from 
the  hands  of  playful  boys  and  disappointed 
hunters;  it  means  an  insulator  that  will  live 
through  the  attacks  of  lightning  and  the  power 
arc  without  failure;  it  means  a  support  for 
your  conductors  that  will  carry  on  through  the 
years  without  being  responsible  for  any  inter¬ 


ruption  in  the  steady  flow  of  your  product — 
electric  power. 

There’s  a  real  purpose  behind  the  ruggedness 
of  Thomas  Insulators.  The  Pioneer's  product 
is  at  all  times  designed  to  insure  a  very  gener¬ 
ous  safety  factor,  always  in  excess  of  the  buyer’s 
speciflcations.  Thomas  Insulators  will  with¬ 
stand  the  most  rigid  laboratory  tests  but  better 
than  that  they  will  perform  in  actual  line  serv¬ 
ice  beyond  the  most  extravagant  expectations. 
Briefly,  that  is  the  history  of  Thomas  Insulators. 

Just  check  up  on  the  record  of  Thomas  Insula¬ 
tors  in  your  own  vicinity,  on  your  own  lines. 
You  will  find  that  Thomas  installations  are  not 
only  the  oldest  in  yearage  but  the  most  faithful 
and  dependable  in  line  service. 


IWhen  you  have  a  perplexing  insulator  prob¬ 
lem,  call  in  a  Thomas  Field  Service  Engineer. 


mm: 


TESTED 


NEW  YORK  ~  BOSTON  THE  R,.  THOMAS  &e  SONS  CO. 
GRAYBAR  ELECTRIC  CQ /oc.  LISBON,  OHIO.  U.S.A. 

<^Tn^PACiric  COA3T. _ _  pio.^  fz  rruna  SINCB  107a  _ 


CHICAGO  LONDON 
NORTHERN  ELECTRIC  CO. Ltd. 

IN  CANADA 


wmm 


$ 


I' 


Perfection 
consciously  imperfect 


One  of  the  important 


little  things 


At  Nikko,  Japan,  stands  a  gateway  to  the  temple  of  the  Yomei^ 


Wet'process  porcelain  is 
used  for  all  transformer 
bushings — even  in  the  case 
of  the  low  voltage  distri' 
bution  units. 


mon.  So  perfect  is  it  in  its  incredible  wealth  of  sculptural 
tracery,  that  its  builder  feared  the  envy  of  the  gods,  for  they 
alone  may  aspire  to  perfection. 

Accordingly,  one  of  the  main  pillars  was  turned  upside  down — 


perfection  made  consciously  imperfect. 

American  Brown  Boveri  has  never  built  a  transformer  so  perfect 
that  the  envy  of  the  gods  would  be  aroused.  Perhaps  that  day 
will  never  come. 

But  American  Brown  Boveri  is  earnestly  striving  for  perfection. 
The  formula  is  simple — unending  and  unswerving  devotion  to 
the  ‘‘important  little  things”.  Thirty-eight  years  of  Brown 
Boveri  experience  in  Europe  plus  thirty^nine  years  of  Packard 
experience  in  the  United  States  have  brought  to  light  most  of 
the  little  things  that  have  needed  perfecting. 

AMERICAN  BROWN  BOVERI  CO.,  INC. 
CAMDEN,  N.  J. 


AMERICAN  BROWN  BOVERI 
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[  Triple  Lock 
Transfer  Switch 

that  saves  space 


▼  It  has  been  developed  to  meet  limited  space  con¬ 

ditions  in  certain  substations  where  13,800-volt 
construction  is  used  and  the  line  disconnects  are  mostly 
conveniently  placed  above  the  transfer  bar.  Existing  trans¬ 
fer  buses  can  be  used  without  increasing  the  cell  center 
spacings.  These  switches  are  mounted  on  single-post  insu¬ 
lators  and  8  in.  steel  bases,  allowing  a  very  economical  cell 
wiring  assembly. 

^  new  closed  position  and 
autoniatically  lockeil. 

^  Write  for  full  detailM 
and  uuotationx. 

Thoner  8L  Martens 

Electricians  and  Machinists 
463  Commercial  St. 
Boston 


There  is  a  positive  lock  in 
the  closed  position  which  re- 
iiuires  a  disengag-inx  opera¬ 
tion  before  the  switch  can  be 
pulled  through  the  downward 
operation.  Again  there  is  an 
entirely  independent  lock  at 
the  90  deg.  or  clear  position 
which  requires  another  dis¬ 
engaging  operation  beTore  the 
blade  can  he  pulled  to  the 


Protect 
Your  Lines 
and  Your 
Linemen 


You  know  it’s  neces¬ 
sary  to  keep  limbs 
and  branches  away  from 
your  lines — but  are  your 
men  provided  with  the 
best,  safest  equipment 
while  doing  it? 


K-P-F  Switches 
for  Pole-Top  Service 

Uninterrupted  service  is  insured  by  frequently  sectionalizing 
with  K-P-F  pole-top  switches.  Many  power  companies  are  using 
the^  switches  with  unusual  succ<“s8  and  ec*onomy  and  are  stand- 
ardiziug  on  them  for  sectionalizing  and  disconnecting  service. 


Bartlett 

Tree 

Trimmers 


K-P-F  ELECTRIC  CO 

nan  Howard  iSt. 


San  Francisco.  Cal.  | 

&niiinuiiuuiiiiimmiiii)MiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiuuuiiiiiiiitiiiiiiiiiiiiiiiiiiMiiiiiiiin 


.Accessible  Main  Fuse 
30  to  600  amps.  ^ 


weight,  airplane  spruce 
III  in  8  to  16  foot  lengths, 

.  with  extra  lengths  easily 

I  attachable  and  locked  with  aluminum  sleeves. 

I  The  Bakelite  insulator,  tested  to  105,000  volts, 

J  permits  the  Bartlett  Tree  Trimmer  to  be  used 

^  around  hot  wires  with  safety  for  the  lineman, 

c  For  limbs  larger  than  1 V4  in.  the  Bartlett  Pole 

I  Saw,  illustrated  at  the  left  is  very  efficient.  It  is 

I  equipped  with  16-in.  blade,  seven  teeth  per  inch. 

Ill  Get  full  information  today.  Bartlett  Tree  Trim¬ 

mers  are  used  by  Light,  Power  and  Telephone 
companies  all  over  the  country. 

Endorsed  by  more  than  400  Public  Utility  Companies  and  largest  tree 
expert  companies. 


30  to  400  amps. 

Remote  Control 

&  Automatic  Transfer  Switches 


PALMER  ELEC.  &  MFG.  CO, 

WALTHAM,  MASS. 


.fiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiitiiiiiiiiiiiiitiiiiiininiiiiiiniiiiiiiliiiiiiiiiiiiiiiiiitiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitMiniiiiiiiiiiiiiiiiir 

. . - 

I  ir4i  "Bates  Poles  Outlive  the  Bond  Issues  that  BuyThem"  l£i 


Ba  l  Es  Poles  and  Structures 


BARTLETT  MFG.  CO 


=  11^1  General  Offices  and  Plants  |^l  | 

I  131  CHICAGO,  INDIANA,  U.  S.  A.  ||^|  | 

^MIII'llltllllliniMIMIIIIIIIIIIMIIIIIIIIIIIIIIIUIIIIIinilllllllllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIUIIIIIIItllllllllMIIIIIIIMIIIinillllllllllf: 


448  E.  Lafayette  Ave.,  Detroit,  Mich 


September  28. 192^ 


Qv/iat  yaWo  ^ 

^Next  year  will  see  renewed  efforts 

to  reduce  operating  costs,  and  im-  fl  lltfll  B 

prove  service  standards. 

he  low  tension  distribution  feeder, 

tected  by  automatic  reclosing  circuit 
QSuch  automatic  equipment  must  be 

ness,  and  obtainable  at  a  price  which  L  ^ 

will  not  seriously  affect  substation 

^The  assembly  of  protective  equip-  i^fesw  - 

merit,  metering  and  relay  features  in  ^ 

one  light  compact  unit  reduces  the  1 

cost,  and  eliminates  many  possible 

causes  of  trouble.  _ _ ^ 

Type  “TR”  Automatic  Switching  Units 

are  designed  by  operating  engineers,  and  meet  the 
above  requirements  completely.  This  Company’s 
efforts  have  made  simplified,  low  cost  reclosing 
available  to  public  utilities  thruout  the  world. 

—  QThe  reclosing  mechanism  used  in  these  units  is 

also  available  to  automatize  existing  manual 
breakers,  indoor  or  outdoor. 

.  ^It  consists  of  a  simple  gear  train  and  linkage,  and 

A  •  entirely  eliminates  delicate  timers  and  relays. 

he  falling  weight  principle  is  utilized  to  give  a 
n  positive  closing  action  not  approached  in  other 

II  ^Standardization  of  type  “TR”  Construction 

y  ■  means  quick  delivery  of  these  units,  to  which 

■  metering  equipment  and  similar  apparatus  is  easily 

‘  _ _ _  applied. 

WRITE  FOR  THE  BULLETIN  “1930  FEEDER  PROTECTION” 

AUTOMATIC  SWITCH  COMPANY 

517  East  Lamed  St.,  Detroit,  Michigan 

PIONEERS  IN  THE  MANUFACTURE  OF  RELIABLE  LOW  PRICED  RECLOSING  EOUIP.MENT 


136 


ELECTRTCAT.  WORLD 


Vol.94,  No.13 


ALCOA 


\Jor  reliable  iervice.. decreased 

co^h..  Aluminum  Busbar 

T7ACH  month  an  increasing 
number  of  power  companies 
take  advantage  of  the  economies 
inherent  in  Aluminum  Busbar. 

Definite  savings  in  the  initial  cost 
of  installation,  and  reliable,  depend¬ 
able,  day  in  and  day  out  service  are 
characteristics  of  this  material.  These 


facts  have  now  become  very  gener¬ 
ally  recognized. 

A  booklet,  “Aluminum  Busbars,” 
contains  useful  tables  of  weights, 
carrying  capacities  and  physical 
properties.  May  we  send  you  a  copy? 

ALUMINUM  COMPANY  OF  AMERICA 
2438  Oliver  Bldg.,  Pittsburgh,  Pa. 
Offices  in  19  Principal  American  Cities 


ALUMINUM 


(busbar 


Fabricated 
of  slabs 
2  inches  thick 


The  new  building  may  be  built  in  smaller  dimensions  or  you 
may  keep  it  the  same  size  and  leave  more  working  space  around 
equipment. 

In  addition  to  the  saving  through  reduced  floor  area,  Alberene 
Stone  Compartments,  completely  fabricated  before  shipment 
from  the  mill,  represent  a  saving  of  time  and  money  over  brick 
or  concrete  compartments.  Erection  is  simply  a  matter  of 
assembling  ready-cut  parts  and  requires  no  skilled  labor. 

Designs  can  be  as  varied  as  need  be  to  conform  with  the 
arrangement  of  the  equipment.  Materials  and  methods  are 
standardized  but  sizes  are  exactly  in  accordance  with  the  layout 
of  the  plant. 

These  are  some  of  the  reasons  why  Alberene  Stone  Fabricated 
Compartments  (of  2"  thick  natural  quarried  soapstone)  are 
replacing  brick  and  concrete  structures. 

Write  for  details  regarding  this  basic  improvement  in  com¬ 
partment  construction. 

ALBERENE  STONE  COMPANY 
153  West  23rd  St.,  New  York 

Branches:  Boston,  Chicago,  Philadelphia,  Newark,  N.  J.,  Pittsburgh, 
Rochester,  Cleveland,  Richmond,  Washington,  D.  C. 


Contracts  have  been  re- 
ceived  recently  from  the 
following  representative 
companies: 

Northern  Westchester 
Lighting  Co. 

General  Electric  Company. 
International  Paper  Co. 
American  Gas  &  Electric  Co. 
National  Tube  Company 
Kansas  City  Power  8C 
Light  Co. 

Pittsburgh  Plate  Glass  Co. 
United  Railways  8C 
Electric  Co. 

New  England  Power 
Construction  Co. 
Metropolitan  Electric  Co. 
McLauren  Paper  Co. 


LBEREIME 

STONE  COMPARTMENTS 
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Can  you  beat  this? 

—  For  Underground  Services 

A  NO  ARK  Cast  Iron  Service  Box  giving  you  a  fused  cable  ter 
minal  and  emergency  cutout  and  an  effective  lockoff — all  in 
one  device.  With  a  split  back  entrance  fitting  over  the  entrance  duct. 
Split,  so  that  the  cover  may  be  bolted  in  place  after  the  cable  con 
nections  have  been  made — 

Dome  Shaped,  to  make  room  for  an  easy  bend  in  the  heavy 
incoming  cables — 

And  designed  for  the  use  of  an  insulating  compound  to  seal  the 
service  entrance  against  dampness,  moisture,  gases,  seepage  or 
flood  water. 

At  the  top — a  straightaway  fitting  for  the  conduit  leading  to  the 
meter  board.  A  real  installation  wherever  protection  is  one'half 
on  the  job  and  permanence  the  other  half. 

COLT’S  Patent  Fire  Arms  Mfc.  Co. 

HAmTPORDy  CONNBCnCUTy  U*  8*  A* 

M  nw  TOU  4  NnON  .  tSOABtiraiA  .  CmCAOO  (  IAM  rAAMCSCO 


2, 3  and  4  Pole  Types 
250  and  600  Volts 


This  is 

the  SpUt'Baek 
Batranoe 
UlnstrateO 
•hove 

A  complete  line 
of  fittings  is 
available  for  all 
sizes  of  boxes 
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On  the 

job  every  Kour 

The  need  for  uninterrupted  service  —  regardless  of 
the  date  or  hour  —  is  well  understood  by  Standard.  So, 
you  will  find  that  all  Standard  wires  and  cables  are  built 
to  assure  minimum  interruption. 

Our  representatives  have  an  interesting  story  for  you. 
Trained  in  practical  problems,  they  have  contributed  much 
to  Standard’s  ability  to  supply  all  types  of  wires  and  cables 
for  the  most  exaaing  job.  And  they  are  fully  capable  of 
interpreting  our  service  to  you. 

Engineers,  research  technicians,  personnel,  labora¬ 
tories,  wide  manufaauring  facilities  —  together  they  con¬ 
stitute  a  source  of  consultation,  experiment,  or  supply 
which  is  worthy  of  your  complete  knowledge. 

When  may  we  tell  this  story.^  Will  you  name  a  date 
convenient  for  you.^ 

STANDARD  UNDERGROUND  CABLE  COMPANY 

Division  of  General  Cable  Corporation 

Perth  Amboy,  N.  J. 

STANDARD 

UNDERGROUND 

+  CABLE  COMPANY  + 


<* 


Quick  Shipments, 
Ask  for  Catalog 


NORTHERN  WESTERN 

CEDAR  POLES  ,= 

BUTT  TREATING  ANY  KIND  REQUIRED 

IbELL  lumber  &  POLE  CO.,  Minneapolis,  Minn 
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Careful  Design 

seen  in  each  tool 


FuHe  3IountiDK8 
Sub8tatioii 
Coiiibinutions 
Air  Break  Switches 
Bus  Supports 


i  =  Insulator  Clamps  Fuse  3IountiDK8  A  W  ootldt  thin 

i  i  Copper  Fittings  Substation  equipment 

=  i  Splicing  Sleeves  Combinations  Ww  *™""' 

I  i  Disconnects  Air  Break  Switches  X  el?/ 

i  =  Choke  Coils  Bus  Supports  / 

I  i  Memco  Engineering  &  Manufacturing  /  huUeting  of 

I  i  Company,  Inc.  '  interest  to 

5  s  :!R1  Hamilton  Street.  Long  Island  City.  N.  Y.  pou. 

I  . . . 

I  uitiiiiillllliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiinihiiiMininiiiiiiiiniiiiiMiiiiiiiiniiiitiiiiiiitiiiiiiiiiniiiiiniiiii' 


COPPERWELD” 

^ade  by  the  Afolterj  Welding  Process 


=  RUST  PROOF  BBCAUSS  PURS  COPPER.  18 
i  MOLTEN  WELDED  TO  THE  STEEL  CORE 


COPPERWELD  STEEL  CO..  GLASSPORT.  PENNA 


LEACH  COMPANY 

OSHKOSH  WISCONSIN 


Special  features  thruout  our 
line,  due  to  long  experience  in 
construction  tool  requirements, 
together  with  finest  quality  ma¬ 
terial,  are  a  few  of  the  reasons 
why  these  tools  are  in  such 
great  demand  today. 


M-S-A  Waterproof  FIRST  Aid  Kits 

For  Use  on  Trucks  by  Repair  and  Construction  Crews 


M-S-A  Waterproof  First  Aid  Kits  are  built  of 
20-gauge  steel  to  withstand  rough  usage.  The 
contents,  known  as  “Type  D”  Dressings,  are 
put  up  in  Unit  Packages  of  Standard  Size  or 
Multiples  of  the  Standard  Size.  The  Un  it  Pack¬ 
age  arrangement  permits  interchangeability 
of  contents  to  suit  the  requirements  of  the 
customer.  These  kits  are  available  in  12, 16, 
24  and  36  Unit  Sizes.  Ask  for  bulletin  No.  36. 


Duquesne  Light  Company,  Pittsburgh,  Pa. 

Using  M-S-A  Waterproof  Kit 

Safety  First  Pays! 

Guard  against  infections  and  accidents  in 
general . . .  and  thereby  reduce  insurance 
premiums.  We  would  be  glad  to  outline  a 
plan  for  furnishing  your  entire  safety  re¬ 
quirements,  including  First  Aid  Materials, 
Gas  Masks,  H-H  Inhalators,  etc. 

Write  for  Complete  Information 


The  24-Unit  Waterproof  Kit  with  Inner  Container 
Withdrawn  and  Opened 

y^ine  Safety  Appliances  Co. 

Braddock,  Thomas  and  Meade,  Pittsburgh,  Pa. 
“Everything  for  Mine  and  Industrial  Safety’ 


VV  O  R  L  D 
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in  cramped  quarters 


The  uniform  five  foot  lengths  of  Orange¬ 
burg  Fibre  Conduit  make  for  easy 
handling  when  laying  cableways 
through  crowded  streets.  This  uniformity  of 
length  is  indicative  of  the  care  with  which  all 
Orangeburg  Fibre  Conduit  is  made.  Being 
free  from  any  interior  roughness  or  irregu¬ 
larities,  this  conduit  provides  cableways  which 
will  never  cause  damage  to  cables  which  are 
being  drawn  into  place. 

The  only  real  test  of  fibre  conduit  is  actual 
service,  actual  performance  in  place. 

The  leading  public  utility  companies  and 
municipalities  of  the  world  have  used  Orange¬ 
burg  Conduit  for  36  years,  thus  establishing  a 
history  of  success  unapproached  by  any  other 
conduit. 

Wherever  it  is  desired  to  install  underground 
electric  circuits  for  any  purpose,  Orangeburg 
Fibre  Conduit  can  be  counted  upon  as  certain 
to  provide  the  desired  protection. 

We  are  at  all  times  prepared  to  furnish  in¬ 
formation,  suggestions  or  estimates  for  the  use 
of  this  safe,  economical  conduit.  Address 
Johns-Manville  Corporation,  292  Madison 
Avenue,  New  York. 


The  Fibre  Conduit  Co. 


ORANGEBURG,  NEW  YORK 


SOLE  SELLING  AGENTS 


Johns -Meuwille 


CORPORATION 


ORANGEBURG  FIBRE  CONDUIT 


Easily  handled 
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Sf>rin^d**le  Station  of  the  ff\’st  Penn  Pouir  Company^  20  miles  above  Pittsburgh.  This 
station  is  Exide^equipped  Jor  control  bus  service  and  emerg^eruy  station  lighting'. 


40  Exides  help  safeguard 

operation  of  West  Penn  Power  Co. 


Dependable  Control  Hus 
Operation  is  assured 
by  these  batteries 

40  rugged  Exide  Control  Bus  Bat¬ 
teries  —  installed  throughout  the 
Company’s  system— handle  oil  cir¬ 
cuit  breaker  operation  and  emer¬ 
gency  station  lighting  efficiently 
and  reliably. 

At  the  Springdale  Generating 
Plant,  for  instance  (a  plant  with 
five  steam  turbine  generators  having 
a  total  capacity  of  160,000  KV-A  at 
S0%  power  factor),  two  120-cell 
Exide  Control  Bus  Batteries  have 
been  installed  .  .  .  selected  for  their 
reliability  and  long,  active  service. 


Ciew  of  part  of  l20<elU  440  a.  h,  capacity  Exide  Con- 
trol  Bus  Battery  installed  in  Springdale  Station  of  the 
^est  Penn  Power  Company,  This  station  has  another 
120-cell  Exide  of  240  a.  h-  capacity. 


Exi5e 

BATTERIES 


These  two  outstanding  Exide 
qualities— exceptional  long  life  and 
unfailing  dependability— have  made 
Exide  Control  Bus  Batteries  the 
choice  of  power  station  engineers 
everywhere.  They  readily  explain 
why  practically  every  important 
power  and  light  company  in  the 
country  is  today  using  Exides. 

This  booklet  gives  details 

Exide  Control  Bus  Batteries  are  the 
product  of  more  than  41  years  of 
battery-building  experience.  A  book¬ 
let  describing  them  and  explaining 
their  varied  applications  to  the  pxjwer 
station  field  may  be  had  upon  re¬ 
quest.  Write  for  Bulletin  202  today. 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia 

Exide  Batterien  o  f  Canada^  Limited,  Toronto 
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Way  Distribution  Rack 

No.  W31481 — 4 

with  Way  Cross  Arm  Clamp 

Made  in  all  necessary  combinations  of  spools, 

spacings,  and  cross  arm  sizes. 


NOTABLE  addition  to  the  well- 
known  family  of  “Way”  Clamp 
Pins  and  Brackets  is  the  new  dis¬ 
tribution  rack  illustrated  above. 


In  the  fact  that  Way  Clamp  Pins  .  .  . 
made  of  St.  Louis  certified  malleable 
iron  .  .  .  have  been  in  use  for  over  twenty 
years  .  .  .  there  is  a  preponderance  of  evi¬ 
dence  to  bear  out  our  contention  .  .  .  that 
these  fixtures  will  outlast  steel — stamped, 
forged  or  cast. 


A  feature  of  this  rack  is  that  when  the 
clamp  is  applied  .  .  .  the  clamp  embraces 
and  compresses  the  cross  arm  on  all  four 
sides  .  .  .  with  no  necessity  of  side  bracing 
as  is  necessary  where  U  bolts  are  used. 
The  record  of  these  racks  in  service 
demonstrates  .  .  .  they  will  increase  the 
usable  life  of  cross  arms. 

Write  for  our  latest  catalog  .  .  .  contain¬ 
ing  a  complete  line  of  malleable  pole  and 
line  hardware. 


Way  Clamp  Pins 
Malleable  or  Lead  Thread  Heads 


ST,  LOUIS  MALLEABLE  CASTING  COMPANY 

St.  Louis,  U.  S.  A. 
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Enoinenn 

J.  K.  (Jrelner  Co., 
Haltlniore.  Md. 
Electriral  Contractor 
Sam  Doiielson. 
Atlanta,  Ga. 


American  Steel  &  Wire  Company 

Subsidiary  of  United  States  Steel  Corporation 

208  South  La  Salle  Street.  Chieago  30  Church  Street,  New  York 

Othrr  Salpa  Offirrm:  Atlanta  Raltimorr  Rirminftham  Bouton  Ruffaln  Cinrinnati  Clrveland  Dalian  Denvrr  Detroit 
Kannaa  City  Memphis  Milwaukee  Minneaitolin-St.  Paul  Oklahoma  City  Philadelphia  Pittnburgh  Salt  Lake  City 

St.  Louis  Wilkes-Barre  Worcester 

(7.  S.  Steel  PrrMiurtg  Co.:  San  Francisco  Los  Angeles  Portland  Seattle  Honolulu 

Export  Diatributors:  United  States  Steel  Products  Co..  SO  Church  St.,  New  York  City 


^  I  ^HE  new  James  River  Bridge,  the 
longest  highway  bridge  in  the 
world,  completely  wired  with 
American  Steel  &  Wire  Company 
Cables.  Continuity  of  service  on 
this  wonderful  project  was  of  the 
utmost  importance  and  so  the 
very  highest  grade  installation  was 
made.  Our  Parkway  Cables,  30  per¬ 
cent  Rubber  Insulated  Lead  En¬ 
cased  Copper  Cables  and  several 
other  constructions  are  perform¬ 
ing  the  task  of  carrying  the  neces¬ 
sary  current  required  for  power 
and  lighting. 

Our  cable  engineers  will  gladly 
cooperate  with  you  in  connection 
with  your  cable  problems.  Write 
office  nearest  you. 


AMERICAN  STEEL  &  WIRE  COMPANY 

Electrical  Wires  and  Cables 
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IVe  have  prepared  a  number  of  bulletins, 
each  devoted  to  applications  of  Kuprox  for 
specific  purposes.  Perhaps  your  very  prob¬ 
lem  is  covered  in  one  of  these  bulletins. 
Write  us  and  tell  us  briefly  the  type  of  appli¬ 
cation  you  are  interested  in.  We  will  send 
you  free  the  booklet  treating  on  Kuprox  ap¬ 
plications  in  similar  uses. 


^he  Only  Dry  Recti  f  ier 

fAaf  does  not  depend  upon 
pressure  or  chemical  reaction 


Don*t  confuse  Kuprox  rectifiers  with  any 
other  dry  rectifier  manufactured  today. 
Kuprox  is  electronic,  not  electrolytic,  in  ac¬ 
tion.  It  is  the  only  dry  rectifier  that  does 
not  depend  upon  pressure  or  chemical  re¬ 
action.  Thus  it  cannot  deteriorate  with  age 
or  service.  Its  action  is  constant,  unvairy- 
ing,  dependable. 

Kuprox  Dry  Copper  Oxide  Rectifiers  can 
be  adapted  to  any  rectification  need.  They 
are  in  use  in  the  operation  of  railway  sig¬ 
nals,  telegraph  and  telephone  systems,  fire 
alarm  equipment,  time  clock,  signal  and 


recording  systems,  traffic  signals,  electric 
hammers,  dynamic  speakers,  medical  ap¬ 
paratus  and  a  host  of  other  applications. 
They  can  be  used  wherever  AC  must  be' 
converted  into  DC,  regardless  of  the  ap* 
paratus  or  instrument  to  be  operated. 

• 

Write  and  tell  us  your  problems.  Perhaps 
one  of  our  standard  installations  would  be 
adaptable.  If  not,  a  Kuprox  rectifier  can 
be  built  specifically  to  meet  your  purpose. 
Our  engineers  are  anxious  to  work  with  you 
and  will  submit  recommendations  to  suit 
your  particular  needs. 


THE  KODEL  ELECTRIC  &  MFC.  CO..  CINCINNATI.  OHIO 


KUPROX 

DRY  COPPER  OXIDE  RECTIFIERS 


0 

! 
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CENTER  FORMED 
PAT.  APP. 


ANCLE  PAT.  APP. 


SHERMAN  ca 


BATTLE  GREEK,  MICHIGAN 
•Headquarters  for  Terininals 

Micriiiuti  iiiakrN  u  liiKh  iiiiality,  romplrtr.  anil 
i‘ronomlral  linr  of  trrinifiulN  for  the  •‘iiiIk  of  thr 
rahlm  and  wire*.  Thry  arr  now  Kriirrally  ar- 
rrptrd  a^  Ihr  propi-r  tenninalM  to  iim*  hoi-aiisc 
of  their  rxrlUHivp  advantaeew  ami  eeoiioiny. 

Ask  for  (lesrriptive  literature. 


Dependable  SHERMAN  Quality 

for  all 

Soldering  Lug  Users 


TERMINAL  ^  Both  thc  Hcavy  Duty  and  Stand- 
HEADouARTERs  ^pd  typcs  of  Soldcring  Lugs  de¬ 
signed  and  made  by  the  H.  B. 
Sherman  Mfg.  Co.  were  developed  to  fully  and  eco¬ 
nomically  meet  the  needs  of  all  users  of  Soldering  Lugs. 
These  Soldering  Lugs  can  be  depended  upon  for  long 
service  because  of  the  material  from  which  they  are 
made  and  because  of  their  design.  You  don’t  have  to 
use  cheaper  lugs  for  economy  now  because  Sherman 
Soldering  Lugs  are 
cheapest  in  the  long  run 

Standard  of  Service.  The  manu-  Heavy  Duty 


They  are  marked  witl. 
the  N,  E.  C.  rating  in 
ampereH  arrosa  the  flat 
portion  at  the  wire  end. 
They  are  made  of  seam- 
lesK  ropper,  of  exartly 
eorreet  gauge  —  better 
eonduetivity  h  e  e  ii  r  e  d. 
I.iHted  by  I'nderwriterN’ 
LaboratoriPH. 


TWO  HOLE  PAT.  APP. 


facturer  who  standard¬ 
izes  on  Sherman  laigs 
protects  his  customers. 
Central  Stations  w  i  1 1 
find  Sherman  Lugs 
practical  and  econom¬ 
ical.  Look  for  Sherman 
Lugs  on  the  equipment 
you  buy. 


Send  for 
descriptive 
Bulletin 
on  both 
types 


Made  of  HeamlesH,  extra 
heavy  tiiliing  exartly  to 
diinensioiiN  prepared  by 
an  N.K.t..A.  Committee. 
Flat  rontart  NiirfareH. 
Free  from  Idirrs.  Sturdy 
and  de|>endalite.  Line 
roinplete  and  of  adequate 
Kize  and  Htrength  to  m<>et 
ali  meehaniral  oh  well  au 
elertrieal  requirements. 
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VJFenci  ^ 

COMPAMy 


DO  DANGER  SIGNS  PROTECT? 


Sometimes — but  not  always,  because 
most  of  us  are  “Doubting  Thomases.” 
Whether  it  is  a  “Wet  Paint”  or  a 
“Danger”  sign  we  require  at  least  a 
touch  of  the  finger  for  proof — and 
with  electrical  property  one  touch 
may  be  fatal. 


All  chain  Ihin 
fence  Is  not 
Cyclone.  This 
name  nlate 
identifies  the 
R  e  n  u  1  n  e 
C  y  clone 
Fence. 


That’s  why  electrical  property  requires  the 
most  practical  protection  known — Cyclone 
Fence.  This  sturdy,  copper-steel  fence  provides 
positive  two-way  protection — on  the  outside  it 
bars  the  curious  public  from  dangerous  ma- 
machinery  and  equipment;  on  the  inside  it 
protects  the  company’s  property  from  ma¬ 
rauders.  Made  of  the  most  durable,  weather- 
resisting  materials.  Cyclone  Fence  lasts  for 
years — and  because  of  its  long  life,  it  provides 
protection  at  low  cost  per  year. 


Cyclone  Fence  is  made  in  a  variety  of  styles 
for  central  stations,  sub-stations  and  trans¬ 
former  stations,  also  for  industrial  property  of 
all  kinds,  schools,  parks,  airports,  estates,  etc. 
We  also  make  sectional  partitions  and  window 
guards.  Cyclone  Service  is  available  every¬ 
where.  We  take  complete  responsibility  for  all 
installations.  Write  for  details. 


(^clone  Pence 

M&  US. PAT  OFF.  I 


Cyclone  Chain  Link  Fence  is  furnished  with  H- 
Column  Posts — proved  by  tests  the  strongest 
fence  posts  made.  Set  in  reinforced  concrete 
foundations  which  resist  cracking  from  frost  action. 


CYCLONE  FENCE  COMPANY 

General  Offices:  WAUKEGAN,  ILL. 

Branch  Offices  in  All  Principal  Cities 
Pacific  Coast  Division:  Standard  Fence  Company,  Oakland,  Calif. 
suasiDiAirv  ow 

UNITED  STATES  STEEL  CORPORATION 


Dependabie  Service 


DETERMINE 

TENSION 


accurately  and  quickly 

By  the  Shunt''  Method 


It’s  not  necessary  to  dead-end  or  cut  the  wires  when  a 
Martin-Loomis  “Shunt  Type”  I'ension  Indicator  is 
used,  'rhe  indicator  is  merely  clamped  to  the  wire 
before,  Juriny  or  after  tension  has  been  applied — no 
cutting  wires — no  dead-ending.  It  indicates  tension 
accurately  up  to  a  I6,5()0-Ib.  maximum  on  wires  or 
cables  up  to  >>4-in.  diameter. 

This  exceptional  device  operates  on  a  hydraulic  pres¬ 
sure  principle,  the  tension  on  the  wire  exerting  pressure 
on  a  diaphragm  supported  by  fluid.  Readings — direct 
with  special  dial  faces  or  with  calibration  curves  (pres¬ 
sure  readily  converted) 

Calibration  tables  for  most  sizes  of  wire  and  cable  are 
furnished — special  tables  may  be  had  if  40-inch  sample 
of  wire  is  sent. 

Only  one  instrument  needed  on  a  job. 


Open  the  clips,  insert  wire,  tighten  and 
read  the  scale. 


The 

TENSION 

INDICATOR 


may  be  used  to: 

“Sag-in”  transmission  and  dis¬ 
tribution  lines. 

Adjust  load  proportionately  on 
two  or  more  guys  on  the 
same  pole. 

Determine  guy  line  strains  on 
anchors. 

Determine  types  of  tower  foot¬ 
ings  best  suited  to  various 
soils. 

These  are  only  a  few  of  its 
many  uses. 

Write  for  literature  and  fur¬ 
ther  information. 


The  Indicator  determining  strain 
on  a  guy  line. 


A  larger  instrument  for  lines  up  to  2%-\n.  diameter  and 
260,000  lb.  load  is  also  available.  A  recorder,  of  strip  or 
circular  chart  type,  can  also  be  supplied  with  the  large 
Tension  Indicator. 


Large  size  Tension  Indicator 
for  wires  and  cables  up  to  2^- 
in.  diameter  and  loads  up  to 
260,000  lb. 


MARTIN-LOOMIS  CORPORATION 


2827  Cherry  Avenue,  Long  Beach,  GaliSornia 


To  SECURE  the  most  positive  protect 
tion  against  decay  and  white  ants 
the  entire  pole  should  be  pressure  treated 
with  ZMA.  ZMA  is  a  treatment  that 
assures  permanent  protection  and 
affects  neither  the  strength  nor  the 
natural  color  of  the  wood*  It  is 
especially  effective  in  protecting  poles 
against  termites* 

X  H  H 

Distributed  by 

PENDLETON-GILKEY  COMPANY 
Office:  McKnight  Bldg.,  Minneapolis,  Minn* 
Plant:  Spokane,  Washington 

H  H  H 

For  further  information  communicate  with: 

Curtin-Howe  Corporation 

TIMBER  PRESERVATION  ENGINEERS 
41S  LEXINGTON  AVE.,  NEW  YORK  CITY 

Finance  Building  Wrigley  Building  New  Orleans  Bank  Btdiding 

Philadelphia  Chicago,  IlL  New  Orleans,  La. 

Electric  Power  Bldg. 

Chattanooga,  Tenn. 

Curtin-Howe  Corporation,  Ltd. 

McGill  Building,  Montreal,  Canada 


WF  EXTEND  the 
facilities  of  our  or¬ 
ganization  to  those  de¬ 
siring  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


UiiU-Mile-Rny  h'lertrir  SearrhUght  on  Kmeraency  truck  of 
Sarragannctt  Electric  I.ight  t'o..  Providence.  R.  1. 


'I'he  first  two  “Half-Mile-Rays”  purchased  by  the 
Narraj^ansett  Electric  Lif^ht  Co.  were  recently  re¬ 
placed,  after  five  years  of  riding  over  rough  roads 
and  exposure  to  all  kinds  of  weather.  Repeat  orders 
from  Narragansett,  and  from  hundreds  of  other 
utility  companies,  speak  louder  than  words  as  to  the 
practical  value  of  the 


Electric  Bond  and  Share 
Company 

Two  Rector  Streev  New  York 


Electric  Searchlight 


made  in  sizes  up  to  15,000  volts 


Its  powerful  beam  quicklv  lo¬ 
cates  trouble  along  the  line 
at  night,  and  floods  the  cross¬ 
bar  structure  with  light 
while  repairs  are  being  made. 
Every  trouble  crew  needs 
this  light  for  greater  safety 


StyU*  No.  100  for 
Cars  and  Trucks 

as  well  as  for  greater  speed 
in  finding  and  repairing 
trouble  at  night. 


Standard  equipment  wfith 
more  than  a  thous<and  Public 
Utilities — you  can  get  in  line 
by  filling  out  and  sending  in 
the  coupon  below. 


For  medium  voltage  lines 

Insulate  with  Glass 

Advantages! 

(1)  Transparency 

Exposes  internal  defects 

(2)  Non-Porosity 

Eliminates  Moist’ire  Absorption 
Sustains  dielectr.c  strength 
Prevents  deterioration 

(3)  Ilomo^enity 

Insures  uniform  insulating  properties  throughout  each 
insulator. 

Up  lo  15,000  stundardixe  oh  Glass 

HEMINGRAY  GLASS  CO. 

General  Office  and  Factory  Muncie,  Ind. 


Style  No.  000 
I’ortable  Storag'e 
Battery  Outfit 


THE  PORTABLE  LIGHT  CO.,  Inc. 

14  Warren  Street,  New  York  City. 

Please  send  me  prices  and  additional  information  about 
“Half-Milc-Ray"  Electric  Searchlights. 


Company 


Name 


.\ddress 


R 

•a  jiii 

W-l  I* 
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Thimbleye  Bolts  •  Straight  &  Angled 
Chance  Ca  pstan  Pulley  Blocks 
&  A  Full  Line  Of  Guying  Specialties 


0/OST  OF 
H  OURS  ( 

A 

(Taccoi 

^  EU1 


OST  OF  ANCHOR? 


OURS  OF  UNCALLED  FOR  EXTRA  LABOR 
IN  MAINTENANCE. 

ACCOUNTINQ  CHARQES  LISTINQ  INCREASED 
PRODUCTION  COSTS! 

Meuer  economical. 


y  y  V  Vf/AN  BE  AUOIDEDI 

\  y  I  "ElNTlRELq  IN  THE  ADOPTION  OF  A 
CeXnEUERACREEP,  EXPANDINQ,  CONE  OR  SCREU)  ANCHOR, 
U)HEN  SELECTED  FOR  LOCAL  QROUND  CONDITIONS 


CENTRALIA.  MISSOURI. 


Never-Creep  Anchoj^ 

Expanding  Anchors 

Thimbleye ^^Mfhor  Rods 


Cone  Anchors 


Screw  Anchors 


Distributed  By 

LEADinC  WHOLESALERS  OF  ELECTRICAL  MATERIALS. 


(EQUIPMENT) 


(PROTECTION) 


(MAINTENANCE) 


of  the  most 


One  of  the  De 
Laval  Oil  1‘uriflerH 
at  Fhllu  Station 
of  Ohio  I'ower 
Conipuny. 


A  De  I^arnl  at 
Columbia  Station 
of  Coliiinhia  (iaN 
A  Ele<'trle  t'oin- 
pany. 


A  battery 
of  De  I^vals  at 
Hudson  Avenue 
Station  of  Brooklyn 
Edison  Company. 
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modem  steam  plants  use 

DIL  PURIFIERS 


TI growing  use  of  De  Laval  Oil 
Purifiers  by  leading  American 
electric  power  systems  is  Indicated 
by  the  fact  that  91  ^'/i  of  those  re¬ 
porting  a  yearly  output  in  excess  of  one- 
lialf  billion  kw.-hr.  for  1928  are  users  of 
these  machines.  In  1924,  when  the  num¬ 
ber  of  the  systems  in  this  class  was  con¬ 
siderably  lower,  only  80%  were 
De  Laval  users. 

In  this  group  of  great  power  companies  arc 
26  systems  having  outputs  of  more  than 
one  billion  kw.-hr.  yearly.  Every  one  of 
these  greatest  companies  uses  De  Laval 
Oil  Purifiers. 

The  De  Laval  Company  is  extremely 
proud  of  the  enviable  position  which  its 
machines  have  attained  in  the  central  sta¬ 
tion  industry,  and  has  recently  further 
checked  up  its  progress  in  this  field  as 
follows : — 

A  recent  issue  of  Electrical  World  con¬ 
tained  a  list  of  41  outstanding  steam  plants 
built  since  1924.  These  are  what  might  be 


termeil  the  ultra-moilern  stations  in  the 
field. 

Of  these  41  stations,  31,  or  almost  exactly 
11%,  have  already  been  equipped  with 
De  Laval  Oil  Purifiers,  the  number  of  ma¬ 
chines  installed  in  an  individual  station 
ranging  from  one  to  eight. 

In  a  few  of  the  stations  listed  no  oil  puri¬ 
fying  apparatus  has  yet  been  specified  so 
that  De  I.aval’s  final  percentage  will  in  all 
probability  be  somewhat  increased. 

The  fact  that  several  of  the  new  stations 
in  the  Electrical  World  list  have  been  built 
by  companies  which  do  not  appear  on  the 
list  of  “leading  systems”  indicates  that 
De  Laval’s  lead  in  new  stations  throughout 
the  entire  industry  is  even  greater  than  in 
old  ones. 

Bulletin  No.  106-W  on  lubricating  oil  or 
No.  107-W  on  insulating  oil  will  help  ex¬ 
plain  why  the  name  “De  Laval”  has  be¬ 
come  synonymous  with  “Oil  Purifier.  ’ 
Write  for  a  copy  today. 


THE  DE  LAVAL  SEPARATOR  COMPANY 

165  Broadway,  New  York  600  Jackson  Blvd.,  Chicago 

I>E  I.AVAI.  I'AriFH'  <OMI*ANV  l»l  B»*ale  St..  San  Francisco 

THK  I)K  l,.\VAI.  COMI’ANY,  l.ld.  IVtcrborough  and  Winnipeg.  Canada 
.4I.FA-I..VVAI.  CU.  l.ld.  34  tirosvenur  Road,  London,  .S.  W.  1. 


One 

Lavals  the 

Trenton  Channel  Sta- 

tion  of  Detroit  Edison  Company, 


One  of  several  De 
I.avals  at  Stanton 
Station  of  American  (las 
&  Electric  Company. 


I.avals  at  (irand 
Tower  Station  of  Central 
Illinois  Public  Service. 


-■1 


Some  One 
Wants 


Croft’s 

American 

Electrician's 

Handbook 


By  TERKELL  CROFT 

I  itages,  flexible,  porket  nizi 
!K)U  illustrations.  $i.00  net. 
postpaid 


A  valuable  investment  for 
every  man  in  electrical  work 


This  great  handbook  of  practical  electricity  is  the  recognized 
book  for  the  electrician.  It  will  help  you  save  time  both  “on 
the  job’’  and  in  the  shop. 

3,000  Electrical  Problems  are  explained  in  this  compact  hand¬ 
book.  It  helps  solve  those  electrical  problems  which  confront 
you  in  your  daily  work. 

This  is  the  one  standard  electrical  help  containing  all  the 
data,  kinks,  short-cuts,  helps  and  other  information  that  the 
practical  electrician,  wireman,  lineman,  contractor,  plant 
superintendent  and  construction  engineer  needs. 

The  book  is  brimful  of  those  facts  which  every  man  engaged 
in  electrical  work  needs  to  know. 

Think  how  much  help  you  would  be  able  to  get  from  a 
convenient  pocket-size  handbook  that  gives  you  in  one  book — 


the  equipment  or  machin¬ 
ery  that  you  are  not  using. 
This  may  be  occupying 
valuable  space,  collecting 
dust,  rust  and  hard  knocks 
in  your  shops  and  yards. 


rrurtirul  HiiKeeMtioiis  for  lot-atiiiK  uiitl  correct iiig  butli  iiiutur  unil 
Kciicrator  troubles — 

Cleiir  direclioiiH  fur  proper  insti^ilatiun  and  operation  of  motors  and 
KeiieratorH — 

ExplanatiiniH  of  fiindainentulH  of  practical  elecdricity — 

Helpful  data  on  transfornierN — 

All  the  details  the  practical  man  needs  on  wiriiiK  for  lizht  and  power. 

All  these  tottics  and  many  more  are  covered  in  this  revised  second 
edition  of  Croft’s  Handbook. 


Make  this  your  biggest  year — 

Prepare  now  for  advamsMiient  and  bitrsrer  itay.  This  handbook  will 
help  you— have  your  own  coity  and  keep  it  with  you  for  uuick 
reference  on  the  job.  It  will  help  you  (fain  promotion.  Send  for 
a  copy  for  lU  days’  free  examination. 


before  depreciation 
scraps  it. 


FREE  EXAMINATION  COUPON 


McOraw-llill  Book  Company,  Inc.,  370  Seventh  .Vvenue,  New  York 

Send  me  Croft’s  American  Electricians’  Handbook,  $4.00  net.  post¬ 
paid,  on  10  days’  approval.  I  airree  to  pay  for  the  book  or  return 
it  postpaid  within  10  days  of  receipt. 

(To  secure  lM)ok  on  approval  print  your  name  plainly  and  fill  in  all 
lines.) 

Name . 

Home  Alldress . 

Position . 


The  Searchlight  Section 
is  helping  others — 

Let  it  help  you  also 


Name  of  Company . 

( Books  sent  on  appro\  al 
Canada  only.) 


to  retail  purchasers  in  the  C.  S.  aiul 
W. 


Steel 

Grating 

^  Copper 
Bearing  Steel 

Quadrangular  Mesh 

**  Gopperquad 


Low  Cost-^  Substantial 


Towers 
Sub-Stations 
Poles  y 
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Steel  Poles 

trom 

FOUR  EXPANDED 
ANGLES 


i  • 


I 


MEAD-MORRISON  WINCH  EQUIPMENT 

A  Complete  Line  of  Winches,  Cranes  and 
Derricks  for  every  Public  Service  Requirement 


The  Lighting  Department, 
City  of  Grand  Rapids,  Mich., 
used  the  No.  915  Winch  with 
the  Mead-Morrison  Pole 
Derrick  to  set  the  new  4200- 
pound  concrete  boulevard 
poles  in  Division  Avenue  of 
Grand  Rapids.  “This  equip¬ 
ment  saved  one-half  the  cost 
and  used  one-half  the  number 
of  men  as  compared  with  the 
orevious  methods.” 


(I.fft);  Thr  Mrad-Mi>rrison  No.  9in  takes  but  little  room  on  the 
deck  of  your  truek.  I.evers  are  placed  inside  the  cab.  protecting  the 
operatitr  from  the  weather. 


Above:  No.  915  Hauling  Pumps 


Our  engineering  service  and  experience  assures  you  of: 
1.  the  right  winch  for  your  work;  2.  the  proper  driving 
parts;  3.  correct  installation. 

If  you  wish  to  see  what  others  are  doing,  just  drop  us  a 
line  on  your  company  letterhead,  asking  for  our  Catalog 
31,  which  contains  many  installation  photographs  of  our 
several  models  of  Winches  pulling  cable,  of  our  Pole 
Derricks  setting  poles,  and  of  our  Cranes  especially 
arranged  for  handling  transformers. 


A  Close  Up  of  Winch  915  Shown  Above 


MEAD-MORRISON  MFC.  GO 

526  Prescott  St.,  Boston,  Mass. 


Sold  and  Serviced  by  40  Distributors  Located  in  the  Principal  Centers  Throuj^hout  the  U.  S 


Same 
Street 
City.  . 


pii^M©MiD  ©imn® 


Philadelphia  Storafe  Battery  Company.  Fewer  utvitton: 

Ontario  and  C  Hlreets,  Phlladeli^ia,  Pa. 

Please  send  me  Bulletin  No.  956  describinfr  in  complete  detail  Philco  Spray-Prool 
Power  Batteries  in  Steel-Glass. 


Power  Division: 


.  State.  . 

Tl’NE  IN  ON  THE  “PHILCO  IIOI  R’ 
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ELECTRICAL  AND  MECHANICAL  PERFECTION! 


240  Volt  .•120  A.H..  9  FPO 
Philco  Control  Batfe-ry  in  Steel 
Glass.  Holland  Gcneratiiifr 
Station,  Holland.  N.  J.  Met¬ 
ropolitan  Edison  Co.,  Keadin^', 


Philco  Processed  Plates 


Diamond  Grid  (plate  frame)  is  filled  with 
A  Av-y  FT#  a  blend  of  specially  prepared  lead  oxides  and 
acid,  then  dehydrated  (dried  quickly)  in  a  chamber  of  superheated 
steam  under  675  lbs.  pressure.  Thermostatic  control  of 
temperature  and  close  technical  control  of  the  entire  proc¬ 
ess  insures  absolute  uniformity. 


W/VV?  SEPARATE  OPINIONS  FROM 
W  AA  A  «  FACTS!  Space  today  is  at  a  premium. 
Modern  conditions  demand  Reliable,  Long-life,  High-capacity, 
Spray-proof  Power  Batteries  Mechanically  Strong  at  Reason¬ 
able  Cost. 

PHILCO  LEADS  IN  DEVELOPMENT  TO  MEET 
MODERN  DEMAND 


WATCH  THE  11  SUPERIORITY 
POINTS,  M-O-N-T-H  -  B-Y  -  M-O-N-T-H 


Ti /tF  A  nr?  the  keystone  of  ELEGTRI- 
VV  JTLrX.  1  •  CAL  PERFECTION  AND  LONG 

LIFE !  Philco’s  patented  process  produces  plates  of  more  uniform 
Hardness,  Porosity  and  High  Capacity.  Twenty-three  years  of 
Philco  specialization  have  perfected  this  advanced  method  of  plate 
manufacture.  Field  performance  has  emphasized  perfection. 


THE  1 1  POINTS  TO 
PHILCO 


2.  Corner  and  Side  Locks. 

3.  Diamond  Grids. 

1  4.  Philco 

Processed  Plates. 

5.  Philco  Slotted  Retainers. 

6.  Quarter-Sawed  Hardwood 
Separators 

7.  Spray-Proof  Funnel  Vents. 

8.  Built-in  Charge  Indicators  and 
Thermometer. 

9.  Burned-Bolted  Connectors. 

10.  Shipped  Fully  Charged. 

11.  Lowest  Space  Installation  and 

Maintenance  Cost. 


1 


eral  Applique  Lighting  Units 
For  Effective  Celebration 


In  anticipation  of  the  demand  for  decorative 
lighting  units  for  buildings,  to  be  used  in  cele¬ 
bration  of  Light’s  Golden  Jubilee,  the  lighting 
units  shown  and  described  below  have  been 
made  available. 

Simple  and  durable  in  construction,  colorful 
and  attention  compelling  in  appearance,  these 
lighting  units,  used  in  various  combinations  to 
decorate  the  exterior  of  a  building,  will  serve 
as  forceful  and  attractive  reminders  of  the 
building  which  they  light,  will  lend  themselves 
admirably  to  the  festival  of  light — Li'^ht's 
Golden  Jubilee. 


With  interior  illumination,  the  face  of  the 
units  are  of  glass  which  may  be  had  in  any 
of  the  following  six  colors:  White,  Orange, 
Blue,  Green,  Red  or  Yellow. 

With  exposed  lamp  illumination  the  glass  face 
of  the  unit  is  eliminated  and  S-11  colored 
lamps  used  instead.  The  exposed  lamp  units 
are  used,  of  course,  in  the  same  manner  as  the 
Interiorly  Illuminated  Units. 

In  ordering,  specify  units  by  number  (1,  2,  3, 
4,  or  5)  ;  specify  whether  glass  faced  or  ex¬ 
posed  lamp  units  are  desired,  and  color  wanted. 


3.  DIAMOM 


1  CIRCLE 

No. 

Si*e 

(ilasH  Face 
F.\|>ose<l  Lamp 


fi'  (lia  r.''v2>4" 

2  Sorkets — 14.45  unit  3  Socket* — tl.s5  unit  1  Smkets- 
6  Sorkets — $5.25  unit  «  Socket.*-— $5.25  unit  IH  ijockets- 


1  t’xii’ 

IT.  15  unit  3  S.iH'kets- 
-$S.80  unit  14  Sorkets- 


12<^'x12V4 
$5.90  unit  4  Socket.* — 
$8.80  unit  9  Sockets— 


FEDERAL  ELECTRIC  COMPANY 

8700  South  State  Street 


Chicago,  Illinois 


HOW  TO  SAVE  TIME  AND  MONEY  ON 
CONCRETE  MANHOLE  CONSTRUCTION 

Use  PENOTE  SECTIONAL 
STEEL  MANHOLE  FORMS 

(Patented) 


Consider  the  expense  of  constructing  concrete  manhole  forms  by  the  old 
method  of  building  individual  forms,  and  figure  out  the  cost  of  time  and 
material,  you  will  find  it  runs  high.  Many  of  the  largest  public  utility 
companies  are  cutting  this  manhole  construction-cost  way  down,  by  using 
Penote  Sectional  Steel  Manhole  Forms. 

These  forms  are  strong  and  sturdy,  practically  Indestructible.  They  deliver 
constant  efficient  service  over  a  long  period  of  years,  are  easily  installed  in 
the  excavation  and  removed  from  finished  job.  An  ordinary  hammer  is  the 

only  tool  required  to  assemble  or  . ' 

dismantle.  They  save  expensive 
lal>or  and  eliminate  big  lumber 
wastage;  have  great  flexibility  and 
adaptabilitv  and  assure  high  effi- 


THE  CLEVELAND  TRENCHER 


Common  type  of  Klertrir.  Light  Manhole 
Form — set  up. 


20100  ST.  CLAIR  AVE.,  CLEVELAND,  OHIO 
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(he  l>ig 

with  an  Earth  Drill 

Whether  it’s  the  Tractor.  Truck,  or  Trailer  mounted  type, 
it’s  the  speed  of  digging  on  the  job  that  cuts  the  cost 
per  hole  more  than  half  whenever  an  Earth  Drill  is  used. 

Its  speed  comes  from  the  many  features  of  design  that 
our  experience  has  proven  to  be  advantageous. 

Ample  power  is  supplied  by  the  special  Buda  Gasoline 
Engine.  Ball  bearing  drive  shafts  and  unusually  rigid 
frame  construction  afford  full  power  to  the  drill.  Special 
non-clogging,  roller  chains,  and  enclosed  gearing  insures 
continuous  operation. 

Let  us  send  you  full  details. 


THE  BUDA  COMPANY 


Established  1881 

HARVEY  Suburb 


ILLINOIS 


Ask  for  Nielsen  Certified 
Surveys  of  the  Earth 
Drill  in  actual  operation. 
State  whether  you  are 
interested  in  Tractor  □ 
Truck  □  or  Trailer  □ 
Type. 


TRACTOR  MOUNTED 
EARTH  DRILL 

with  pole  setting  derrick 

Digs  holes,  loads,  hauls  and 
sets  poles;  strings  lines  on 
maintenance  or  construction. 


UDA-HUBRO 

EARTtLJ>RILL 


FOR  TRACTOR  TRVCK 


OR  TRAILER  ktOONTINC 
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This  newest  WALL  DREADNAUGHT  Furnace— the 


IMMERSION 

THERMOSTAT 


men.  For  here  is  a  special  furnace  built  for  a  special  job — 
and  proven  by  months  of  use  by  many  prominent  public 
service  companies  under  severest  conditions.  It  is  a  bold 
departure  from  former  types,  yet  is  long  past  the  experi¬ 
mental  stage.  It  is  designed  to  withstand  the  use  and  abuse 
of  every-day  splicing  service  with  notable  advantages  not 
found  in  any  other  make  or  type. 

P.  Wall  Mfg.  Supply  Go. 

3126  Preble  Ave.  N.S.,  Pittsburgh,  Pa. 

[Since  1864] 


Wall  "Big  Brute  " 

[)R[M)N/\UGHT 

Splicers' Furnace^^ 


STYLE  4«« 


Choose  from 
over  100  styles  of 

BUNCO  relay  switches 

Uunco  Relay  Switches  and  thermostats  are  manu¬ 
factured  with  individual  attention  and  are  designed 
and  constructed  for  reliability  and  durability,  silent 
operation  and  effective  response  to  the  service 
required. 

May  we  assist  in  solving  your  control  problems? 

Our  catalog  R’2  gives  styles  and 
wiring  diagrams.  Send  for  your  copy. 

STRUTHERS  DUNN,  Inc. 

1123  Race  Street, 

Philadelphia,  Pa. 


STYLE  410 


STYI.E  fJO 


STYLE  437 


STYLE  405 


STYLE  870 


have  you  seen 

ihs.  Big  Brute 


STYLE  44W 


Can  you  do 
this  with  the 
furnace  you 
are  now  us¬ 
ing? 


Service  with 
Safety 


Easily  accessible — 
top  tilts  hack 
Acme  of  serviceability 
and  lon^  life 


Larder  tank 
Greater  fuel  capacity 
Wider,  more  stable 
base 

BRAZED  BOTTOM 
and  connections 
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modern  tool  that 
cuts  down  main¬ 
tenance  costs 

It  isn’t  difficult  to  conceive  the  enormous 
amount  of  time  your  own  maintenance 
men  could  save  by  replacing  series  and 
multiple  lamps  and  lamp  bases  with  the 
aid  of  the  G.C.A.  Lamp  Replacer. 

No  ladders  to  tote  and  climb.  No  need 
for  climbing  irons.  The  old  lamp  can  be 
removed  and  replaced  with  a  new  one, 
right  from  the  ground. 


Model  D 
Replacer 
For  Multiple 
Lamps 


The  (j.C.A.  Lamp  Replacer  is  a  simple  clutch 
mechanism  mounted  on  the  end  of  a  sectional  pole. 
Made  in  two  types — one  that  pulls  the  socket  with 
the  old  lamp  and  replaces  the  socket  with  a  new  lamp 
in  it — and  another  that  unscrews  the  old  lamp  and 
screws  in  the  new.  Each  type  is  made  in  all  models 
required  to  handle  standard  lamps  and  fixtures.  Spe¬ 
cial  models  are  available  or  can  be  designed  for  your 
special  fixtures. 

The  G.C.A.  Fuse  Plug  Puller  will  remove  and  re¬ 
place  all  types  of  primary  cut  out  and  pole  line  fuse 
plugs,  both  of  the  straight  pull  down  and  the  quarter 
twist  types.  It  may  be  attached  to  the  same  sectional 
handle  that  is  used  with  the  G.C.A.  Lamp  Replacer. 
No  need  for  the  line  man  to  carry  two  handles. 

G.C.A.  Replacers,  Fuse  Plug  Ihillers  and  Lamp  Base  Removers 
are  inexpensive  to  buy.  Their  use  will  make  pole  climbing  and 
its  consequent  risks  unnecessary.  Safer  for  the  men — and  will 
enable  them  to  do  more  work  with  less  effort. 

G.C.A.  Equipment  pays  for  itself  so  quickly  that  no  public  utility 
can  afford  to  be  without  it. 

IVrite  for  catalog. 


Model  FP-l 
Fuse  Plug  Puller 
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Are  You  Penalized 

by  Bad  Power -Factor? 


With  more  and  more  low  power-factor  motors  coming 
into  the  home,  the  question  of  power-factor  assumes  more  and  more  importance  in  domestic  meter¬ 
ing.  The  trend  is  all  toward  more  power  in  the  home  and  that  means  more  load  per  meter  and  more 
load  variation  per  meter. 

Even  at  low  power-factor,  Sangamo  HC  Meters  maintain  their  accuracy  over  a  wide  load  range.  They 
are  designed  for  modern  conditions.  They  bridge  the  gap  between  one  meter  and  the  next  larger 
capacity  without  loss  of  income  due  to  reduced  accuracy  while  the  load  is  building  up. 

The  HC  Meter  has  a  straight-line  accuracy  from  the  lightest  up  to  300  per  cent  load  and  is  tempera.- 
ture  compensated  from  20  deg.  to  1 20  deg.  F.  at  all  power-factors. 

Supplement  67  tells  all  about  the  HC  Meter.  Sent  on  request. 

All  modern  American  meters  arc  far  superior  in  their  performance  on  overload  and  varyinp;  temperature  to  the  best 
made  five  years  ago.  This  high  degree  of  perfection  in  manufacture  is  due  largely  to  the  full  cooperation  between 
the  American  meter  manufacturers  and  the  two  great  national  meter  committees. 


A 


y  r 


Sangamo  More-load-per-consumer  Campaign 


Accuracy  at  4  i>  f\ 


SANCAMO 

ELECTRIC  COMPANY  ^  «  SPRINGFIELD,  ILLINOIS  «ni-6 


0<,.c.^o^, 


«>'*>«»> 
v^'*.  o<‘l. 
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100  Amp.  Cap. 


Products 


Time  Switches 

Widely  Known  as  ‘"The  WorUPs  Finest** 


Supplied  in  a 
wide  variety  of 
capacities 

High  and  low 
tension 


A  few  of  many  uses: 
Lighting  Circuits — 

highways,  parks,  sl({ns 

“Off-Peak"  Circuits 

Traffic  Signals  and 
Airport  flights 

A  utoniatic  Suh  -  sta- 


Dcfycnddble — Afcnratc — Sclf-li'  indi  — A  ntoniatic 

Test  Blocks 


States  Meter  l  est  Blocks  simplify  the  installation,  changing  and  testing  of  watt 
hour  meters.  With  these  test  blocks  in  place  the  meter  is  protected  as  well  as 
the  person  making  the  test.  Meters  require  care  and  caution  in  handling  not  only 
that  the  accuracy  of  the  transformers  be  unimpaired  but  that  the  person  making 

or  changing  the  connections 
.  from  injury 

,  through  accidental  opening  of 

the  secondary  of  a  current 


Type  “S.I” 


Type  “RAS” 


I'hese  test  blocks  are  espe¬ 
cially  recommended  for  use 
on  all  power  services  and  also 
in  industrial  plants  where  AC 
current  is  metered  to  depart¬ 
ments. 

A  States  Meter  l  est  Block  is 
i£ood  insurance. 


Type  “T’ 


Quadraphaser 

(phasing  transformer) 


Resistance  Load 


(pnasmg  transiormer  ■  ..  ..u  i 

I  to  meet  the  nee:l 
adapted  for  both  K\  A.  |  for  a  rugfied,  light- 
and  reactive  component  ;  weight,  non-induc- 
metering  tive  load 

See  Oat.  No.  1,  Sec.  10  i  See  (.'a:.  No.  1,  Sec.  5 


Type  “K” 


43  New'  Park  Ave. 


Hartford,  Conn. 


SIQP 
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No  switch  is  better  than  its 

CONTACTS 


TYPE 


H.P.  RATINGS 


Poly-  Single 

Phase  Phase 


No  contacts  are  better  than  the  new  0  simultaneous 


DUO-BREAK  CONTACTS 


Shaded  portion  shows  double 
break  butt  contact  closed. 
Lighter  drawing  shows  same 
open.  Arrows  show  diagonal 
movement  of  closing  which 
produces  a  wiping  contact 
under  spring  pressure. 


NEW  CONTACT  CONSTRUCTION 


The  outstanding  necessary  feature  in  a  magnetic 
motor  starting  switch  is  a  MAXIMUM  HIGH 
INTERRUPTING  CAPACITY. 

Therefore  to  increase  this  capacity  in  a  switch  of 
the  SMALLEST  PRACTICAL  SIZE  has  been 
the  aim  of  our  engineers. 

Cat.  14  listing  the  complete  **Circle  T**  Line  of  Magnetic  and  other  Motor  Starting  and  Enclosed  Switches  as  well 

as  Panel  Boards  will  be  sent  upon  request. 


The  invention  of  an  entirely  new  contact  construc¬ 
tion— the  SIMULTANEOUS  DOUBLE-BREAK 
WIPING  CONTACT — has  solved  the  problem. 

Overload  protection  has  thus  been  greatly  in¬ 
creased  and  the  arc  reduced  to  a  minimum  of  not 
more  than  1/20TH  of  what  it  would  be  under  the 
usual  single  break  contact  construction. 


The  Trumbull  Electric  Mfg.  Co 


Plainville,  Connecticut 

San  Francisco  Qiicago 

595  Mission  St.  2001  W.  Pershing  Rd. 


Philadelphia 
511-519  N.  Broad  St. 


New  York 
114  Liberty  St. 


Boston 

1002  Statler  Bldg. 


Ludlow,  Ky. 
Atlanta,  Ga. 


\ 

By  reason  of  their  consistent  accuracy,  through  a 
wide  range  of  load  conditions,  Duncan  \ID 
Watthour  Meters  are  chosen  by  the  central  stations 
to  safeguard  their  incomes. 

Then,  too,  their  sound  design  and  rugged  simplicity 
assure  the  maintenance  of  this  accuracy  over  long 
periods  of  trouble-free  service. 


DUNCAN  ELECTRIC  MANUFACTURING  COMPANY,  LAFAYETTE,  INDIANA 


SrPTEMHKR  28,1929 


ELECTRICAL  WORLD 


167 


su^tdined 

accuracy 


sustained 

accuracy 


dependent 
on  iKe  ac— 
cnracy  of 
your^^lt- 
nour  Meters 


>  V. 


r , 
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Model  461 
Portable  Current 
Transformer 


Model  433 

Made  as  Portable  A.C. 
V oltmeters.  Ammeters 
and  Milliammeters 


Model  432 

Made  as  Portable  D.C. 
and  Single-Phase  A.C. 
Wattmeters 


The  ** General  Practitioner**  for 
Electrical  Maladies 


Electrical  systems,  like  the  human  body,  fre-  cally  every  field  and  for  all  manner  of 

quently  need  doctoring  For  all-round  testing  jbe  Weston  “Junior”  line  includes  five  t 

service  the  Weston  JUNIORS  can  always  be  instruments:  D.C.  and  Single-Phase  Watt 

depended  upon  to  give  a  correct  diagnosis  of  A.C.  Ammeters  and  Voltmeters  and  Gurr 

alternating  current  conditions.  Potential  Transformers.  The  Wattmetei 

Like  the  general  practitioner,  W  eston  “Juniors”  meters  and  Voltmeters  are  enclosed  in 

combine  the  requisites  for  treating  all  conditions  bakelite  cases,  fully  shielded  from  stray  m 

of  electrical  apparatus  met  with  in  the  daily  fields.  They  are  supplied  with  knife-edgi 

round  of  service  calls,  and  they  have  sound  organs  ers  and  mirror  scales  and  possess  eve: 

and  a  sturdy  physique  capable  of  withstanding  structional  refinement  associated  with 

the  hardest  kind  of  usage.  Weston  quality. 

Weston  “JUNIORS”  possess  characteristics  For  a  surprisingly  low  investment  a  coml 

emulative  of  the  sensitive  Laboratory  Standards.  of  these  instruments  can  be  made  up  fron 

In  addition,  they  are  light  and  compact  and  most  ard  ranges  that  will  meet  the  needs  of  ai 

reasonably  priced.  In  all  respects  they  are  ideal-  trical  department,  whatever  the  size  or  ns 

ly  suited  to  the  requirements  of  field  and  factory  the  plant. 

inspection  work.  Weston  sales  and  engineering  service  is 

While  they  are  made  as  portable  instruments  wide.  Whatever  your  testing  problem  our 

they  are  widely  used  for  production  testing  in  ment  specialists  will  be  only  too  glad  to  h 

the  manufacture  of  electrical  products.  In  fact,  in  its  solution.  Gall  our  nearest  office.  It 

they  have  met  with  unusual  popularity  in  practi-  no  charge  or  obligation. 

WESTON  ELEGTRIGAL  INSTRUMENT  GORPORATION 

578  Frelinghuysen  Avenue  Newark,  N.  J. 


PIONEERS 
SINCE  1868 
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For  Considering 

POWER  FACTOR 

Measure  Kva.  Hours  and  Demand  with: 


The  Tri vector 
is  furnished 
with  demand 
indications  .  .  . 

or  is  combined 
with  the  Maxi- 
^raph  for  a 
chart  record 
of  the  demand. 


i 


The 

MAXIGRAPH 


The 

TRIVECTOR 

Consideration  of  Power  Factor  necessitates  meterinti 
equipment  to  obtain  Kv^a.  hours  and  Kva.  demand. 

The  Trivector  is  the  most  suitable  apparatus  to  ob¬ 
tain  these  measurements. 

Simplicity  of  maintenance,  accuracy  in  registration, 
flexibility  of  application,  the  possible  360°  range  of 
registration  i.e.  to  obtain  all  the  desired  data  for 
lagging  and  leading  power  factor  if  desired,  make 
the  Trivector  outstanding  among  apparatus  available 
for  these  metering  requirements. 

Sixtv-four  different  registering  combinations  are  pos¬ 
sible  with  the  Trivector. 

Submit  your  problems  to 

LANDIS  &  GYR,  Inc. 

Herbert  Nehls,  Vice  Pres,  and  Gen.  I/fr. 

104  Fifth  Ave.,  New  York,  N.  Y. 


Know 

LANDIS  &  GYR 


The  Largest  Line  of  Electricity 


METERS 


in  the  World.  See  Bulletins 


Kellogg  Pressure  Vessels 
are  free  from  strain 

Through  hot  bending  and  forge  and  hammer  lap  welding,  Kellogg  pro¬ 
duces  pressure  vessels  which  are  entirely  tree  from  cold  working  strains. 
Unlike  riveted  units,Kellogg  boiler  drums  and  other  vessels  resist  caustic 
attack,  providing  greater  safety,  longer  life  and  exceptional  economy. 

I'HE  M.  W  .  KELLOGG  COMPANY,  225  BROADWAY,  NEW  YORK 

Bfiston,  12  Pearl  St. ;  Chica^jo,  53  U'.  Jackson  B’lvd;  Pittsburgh,  Oliver  Bldp. ;  Birniinfjham,  827  Brown- 
Marx  Bliifj.  ;  I.os  Angeles,  l(t31  So.  Broadwav;  Houston,  1514  Petrideum  Bhig.  5  Tidsa,  Pliiltower  Bldg. 

K  E  L  LO  G  G 

PLA'J  KS  FOR  KKLLOCIG  FOKCJF.  AND  HAMMER  LAP  WELi:)F.D  DRUMS  ARE  HOT  BENT,  AND 
THE  DRUMS  ARE  DESIGNED  AND  BUILT  IN  ACCORDANCE  WITH  A.  S.  M.  E.  BOILER  CODE 


\’i)L.'J4,  Xu.  13 


ALL  KELLOGG  FORGE  AND  HAMMER  LAP  WELDED  PRODUCTS  ARE  INSURABLE 
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BLAW-KNOX  STEEL  GRATING 


5 

y 


LOADING  CAPACITY 
NON-SLIP  SAFETY 


K*  long  life 

[ _  _ 

;  OPEN  AREA  FOR 
.-UIGHT  AND  AIR 

[-■—4  ^ - 

!  y  LOW  COST  OF 
^  /  MAINTENANCE 


^  ^ Each  and  All  arc  AMaximum  in 

Blaw-Kxox  Sigg£lS&S^ 

Steel  Gkati.xg  and  Opea  Flooring 


No  thoroughbred  rates  a  blue  ribbon  on  one  feature  alone — he 
must  be  close  to  maximum  in  all  departments.  Blaw-Knox 
ELECTROFORGED  One  Piece  GRATING  is  high  in  every  desir¬ 
able  quality  requisite  in  open  flooring.  Nationally  known  engi¬ 
neers  have  recognized  the  completeness  of  its  qualifications.  We 
want  you  to  judge  it  for  yourself,  and  assign  your  own  values. 
Let  us  send  you  a  sample  and  complete  descriptive  literature.  Just 
address  our  nearest  District  Office. 

BLAW-KNOX  COMPANY 

613  Farmers  Bank  Bldg.,  Pittsburgh,  Pa. 


New  Y«rk,  342  Madison  Ave. 
Chicago,  Peoples  Gas  Bldg. 
Birmingham,  Brown-Marx  Bldg. 
Cleveland,  Union  Bldg. 


Detroit,  Lincoln  Bldg. 

Philadelphia,  Widener  Bldg. 

Baltimore,  Bayard  &  Warner  Streets 
Boston,  Statler  Bldg. 

Buffalo,  Genesee  Bldg. 


NOX 
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The  RADOJET 


Unique  in 
the  field  of 

steam  ejectors 


Has  the  following  features  which  no  other 
steam  ejector  possesses: — 

1.  A  single  annular' nozzle  the  expansion  of 
u'hich  can  be  adjusted  during  operation 
and  without  change  in  steam  consumption, 
giving  highest  efficiencies  under  various 
operating  conditions. 


2.  A  radial  steam  jet,  giving  about  five  times 
greater  entrainment  surface  than  a  tubular 
jet  of  equal  length. 

3.  Hivh  penetrating  effect  into  the  diffuser 
with  resultant  reduction  in  entrainment 
losses  and  increase  in  entrainment 
efficiency. 

RADOJFTS  are  successfully  employed  in 
the  various  processes  of  electrical  manufactur¬ 
ing  requiring  a  high  vacuum. 


Two  two-stage  RADOfETS 
with  combined  surface 
Inter-  and  After-Condenser 


We  manufacture: 

Surface,  Jet  and  Barometric  Con¬ 
densers;  Leach  Fracto  Control 
Condensers;  Oil  Vapor  Condens¬ 
ers;  Heat  Exchangers;  Radojet 
Air  Pumps  for  vacua  up  to  29.9‘5 
inches;  Forced  and  Natural  Draft 
Cooling  Towers. 


Our  engineers  are  always  ready  to  co-operate 
with  you  on  your  vacuum  problems. 


C.  H.  WHEELER  MFG.  CO.,  19th  ST.,  Lehigh  and  Sedgley  Aves.,  Philadelphia.  Pa. 

c.h.\vhee,i.e:r  of  philadeipiiia 
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The  new  Holland  Station  of  the  New  Jersey  Power  and  Light  Company  on  the  Delaware  River  near 
Easton,  Pa.,  <W.  S.  Barstow  &  Co.,  Engineers,  Reading,  Pa.)  The  ultimate  capacity  of  this  station 
will  be  220,000  kw. 


o  ne  after  another 
modern  power  plants  select 

Connery  Construction 
for  flues,  breechings,  uptakes,  ducts 


1  he  huge  new  modern  Holland  Station  of  the  New  Jersey  Power  and  Light 
Company,  (W.  S.  Barstow  &  Co.,  Engineers)  is  one  of  the  latest  power  stations 
to  select  Connery  Construction  to  prevent  buckling,  warping  or  collapsing  in  flues, 
breechings,  uptakes,  ducts. 

Connery  Construction  is  the  choice  of  hundreds  of  firms  because  of  its  flexibility, 
rigidity  and  tightness.  It  is  based  on  a  proved  principle — that  of  the  accordion 
which  permits  the  maximum  of  expansion  and  contraction.  Electric  welding 
throughout  makes  Connery  Construction  air  and  moisture  tight 
with  no  possibility  of  internal  corrosion.  There  are  no  slid¬ 
ing  joints. 


Examine  an  accordian. 
Stretch  it  out  and  see  how 
the  pleats  conform  to  the 
pull.  Contract  it— again 
the  pleats  answer  to  the 
new  shape  without  buck¬ 
ling,  warping  or  col¬ 
lapsing. 


Showing  how  all  corners 
and  laps  of  Connery  Con¬ 
struction  are  electrically 
welded  to  prevent  internal 
corrosion. 


Although  it  is  built  for  a  lifetime  of  service,  Connery  Construc¬ 
tion  COSTS  NO  MORE  than  regular  construction.  Let  us  bid. 

CONNERY  &  COMPANY,  INC. 

Second  and  Luzerne  Sts.,  Philadelphia,  Pa. 

Branch  Office,  New  York 
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These  Representative  Boiler  Plants 

with  a  wide  variety  of  firing  equipment  are  operated  by 

Centralized  Smoot  Control  of  Combustion 


Chrysler  Corp. 

Unit  Mill  Firing 

Packard  Motor  Car 
Co. 

U nderfeed  Stokers 

Boston  &  Albany 
R.R. 

Underfeed  Stokers 

The  N.Y.,  N.H.  &H. 
R.R.  Co. 

Unit  Mill  Firing 

American  Glantzstoff 
Corp. 

Underfeed  Stokers 

Detroit  City  Gas  Co. 

Single  Retort  Stokers 

The  Brooklyn  Union 
Gas  Co. 

Traveling  Grate  Stokers 

United  Piece  Dye 
Works 

Traveling  Grate  Stokers 

Bethlehem  Steel  Co. 

Blast  Furnace  Gas 

American  Cyanamid 
Corp. 

Oil  Firing 

Comal  Power  Co. 

Pulv.  Lignite  Firing 


National  Sugar  Co. 
Underfeed  Stokers 

Alabama  Power  Co. 
Bin  System  Pulverized 
Coal  Firing 

Hawaiian  Electric  Co. 
Oil  Firing 

New  Brunswick 
Power  Co. 

Unit  Mill  Firing 

Deep  Water  Station 
Unit  Mill  and  Bin  System 

Gulf  States  Steel  Co. 
Blast  Furnace  Gas 

Anglo-Canadian  Pulp 
&  Paper  Co. 
Underfeed  Stokers 

Anheuser-Busch, 

Inc. 

Unit  Mill  Firing 

Public  Service  Elec¬ 
tric  fie  Gas  Co. 
Traveling  Grate  Stokers 
Underfeed  Stokers 

New  York  Edison  Co. 
Bin  System  Pulv.  Coal 

Anaconda  Copper  Co. 
Unit  MU!  Firing 


Smoot  Master  Controller 


The  Smoot  Master  Controller  centralizes  the  control  of  a  boiler  plant  in  a  panel 
which  also  provides  space  for  the  necessary  instruments  and  controls. 

Smoot  Control  o£  Combustion  provides  through  a  Smoot  Master 
Controller  at  each  of  these  plants — 


Uniform  Steam  Pressure 
Uniform  Excess  Air  or  CO  2 
Division  of  Load  among  boilers 
Centralization  of  Responsibility  for  Combus¬ 
tion  Conditions  in  one  operator  at  the  panel 


Adjustment  of  Fuel  and  Air  Supplies,  Boiler 
Rating,  Fan  Speed,  etc.,  from  the  central 
panel  while  the  boilers  are  operating 

Fast  Flexible  Regulation,  regardless  of  load 
fluctuations. 


SMOOT  ENGINEERING  CORPORATION 

1 36  Liberty  Street  New  York 


The  Deepwater  Station,  Deepwater,  N.  J.,  as  it  will  appear 
when  completed.  Owned  by  the  Ameriran  Gas  Oi  Klectric 
Company  and  the  United  Gas  Improvement  Company.  De¬ 
signed  and  constructed  by  Stevens  &:  Wood.  Inc.,  New  York 
City.  This  station  will  use  Cameron  Boiler  l  eed  Pumps. 


another 


Ingersoll-Rand 
and  Cameron 
Equipment  for  the 
Central  Stations: 

Surface  Condensers 
Boiler '  Feed  Pnmps 
Circulating  Pumps 
Condensate  Pumps 
Service  Puynps 
Vacuum  Pumps 
Pneumatic  Tools 
Paving  Breakers 
Air  Compressors 


The  Deepwater  Station  is  one  of  the  first  eoniplete  hiiih-pressure  plants 
to  he  built  in  this  country. 

Steam  will  he  s^enerated  at  l.^^O  Ihs.  pressure,  72^  de^.,  to  supply  three 
turhine'S^enerators.  Two  of  these  are  53,0()()'kw.  cross-compound  units,  tak¬ 
ing  steam  over  the  whole  range  from  boiler  to  condenser.  The  third  is  a 
12.^()0-kw.  high-pressure  unit,  which  will  exhaust  into  evaporators  furnish¬ 
ing  steam  at  hSO  lbs.  pressure  for  process  use  in  a  large  industrial  plant. 

This  station  will  burn  pulverized  coal. 


1 1  Broadway  *  New'  York  City 

Branches  or  distributors  in  principal  cities  the  world  over 
For  C.inada  Refer — Canadian  Ingersoll-Rand  Co.,  Limited.  10  Phillips  Square,  Mont-eal,  Quebec 


INGERSOLL-RAND  COMPANY 


A.  S.  Cameron  Steam  Pump  Works 


Because  its  energies  have  been  dedicated  to  progress,  Cameron  has 
always  been  the  pacemaker  in  the  held  of  pump  manufacture. 

Fifteen  years  ago,  Cameron  Centrifugal  Boiler  Feed  Pumps 
were  built  for  pressures  up  to  300  lbs.  and  were  considered  the 
pioneers  and  leaders  in  this  class  of  equipment. 

Today,  Cameron  Boiler  Feed  Pumps  are  built  for  pressures  up 
to  2,000  lbs.  and  for  capacities  ranging  from  125  to  3,000  gals,  per 
minute.  They  set  a  new  standard  for  this  type  of  service  and  Cam' 
eron  is  still  the  pioneer — is  still  the  leader. 


INGERSOLL-RAND  COMPANY 


1 1  Broadway 


Branches  or  distrihutors  in  principal  cities  (he  world  over 
For  Canada  Refer — Canadian  InKcrsoll-Rand  Co.,  Limited.  10  Phillips  Square,  Montreal,  Quebec 


A.  S.  Cameron  Steam  Pump  Works 
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The  SMITH -KAPLAN 

HIGH  SPEED  TURBINE 


Low  heady  or  Run-of-River  Water  Powers 


The  Sniith-Ka|jlan  Autoniatieally  Adjustable  Blade  Hijjli  Speed 
Turbine  jjives  remarkably  bijsh  ettieieneies  over  a  wide  raiijie  of 
hea<l  and  load  eonditions.  The  resultant  inerease  in  Annual 
Kilowatt-hour  output,  makes  it  possible  to  develop  low  bead  or 
run-of-river  water  power  sites.  wlii<*b  have  heretofore  been  con¬ 
sidered  economicallv  impossible. 

ft  rite  for  Hulletiu  .\o.  122 

It  is  a  significant  fact,  that  o\cr  6.0(H>.t)()()  Horsepower  of 
Smith  Tnrlhnes  are  now  in  use  or  under  iMnistriiction. 

Smith  Turhines  are  hnilt  in  the  World’s  Largest  exclusive  Hydranlii'  Turhine  Plant. 
— and  are  hacked  hy  o\er  .)(!  years*  c4mtinnon^  <*\perience. 


ORa AM 

Department  W  York,  Penna.,  U.  S.  A. 

Boston — Chicago — Salt  Lake  City — Denver — Portland,  Ore. — San  Francisco 
(Associated  Company-  S.  Morgan  Smith-Inglis  Co.,  Ltd.,  Toronto,  Canada) 
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KILL  FIRE  WHILE  IT  IS  YOUNG 


The  cure  may  be  worse  than  the  bite 
...unless  Alfite  stands  guard 


Voii  may  put  out  firrs  in  olertrical 
<‘<|iiipmeiit  with  water,  ntrani.or  liq. 
ilid  e1ieinieal».  But  it  is  aiit  to  mean 
shutting  down  for  a  long  time. 
'I'lie  aftermath  of  ilrying  out  eoils 
and  getting  rid  of  corrosion  may 
cost  YOU  more  than  the  fire  itself. 

the  Alfite  System  kills  the  fire 
instantly  hy  flooding  the  fire  space 
with  Alfite  (Jas,  in  which  fire  can¬ 
not  live.  Because  Alfite  Gas  is 


harmless  to  insulation  and  w  ill  not 
cause  corrosion — it  restricts  the 
loss  to  actual  fire  damage. 

The  Alhte  System  provides  sure, 
scientifically  regulated  control  of 
this  gas.  It  assures  instant  dis¬ 
charge  the  moment  fire  is  detected. 
The  Alfite  discharge  valve  assures 
rapid  and  complete  discharge  when 
fire  occurs.  Clontrol  may  be  auto¬ 
matic,  semi-automatic,  or  manual. 


The  Alfite  System  is  moderate 
in  cost.  American-LaFrance  and 
Foamite  engineers  have  made  it 
the  simplest  system  possible  to 
design.  If  you  are  interested,  an 
engineer  will,  without  obligation 
to  you,  call  and  give  you  further 
information.  American-LaFrance 
and  Foamite  Corporation,  Engi¬ 
neers  and  Manufacturers,  Dept. 
lN-31,  Elmira,  1\.  Y. 


yV^RICAN-lAFRANCE»»FOAMlTE  PROTEtTION 

A  Complete  Engineering  Service 

For  Extinguishing  Fires 
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THE  SIIARPLES  SPECIALTY  COMPANY.  2314  WESTMORELAND  STREET,  PIIILA. 
DEIJ*I1IA.  Boston.  N«*\*  York.  Baltimore,  Pittsburgh.  Chicago,  Detroit,  Tulsa,  New 
Orleans,  San  Francisco,  Los  Angeles,  Toronto,  London,  Paris,  Tokio, 


For  safe,  clean  oil — ^^lube'*  and 
fuel —  there  is  no  substitute 
for  a  Sharpies  t 


This  Nordberg  Diesel  Engine 
installation  of  the  Commerce  IVIining 
&  Royalty  Company,  Miami,  Okla¬ 
homa,  uses  its  Sharpies  Oil  Purifier 
23  hours  every  day  for  clean  oil 
protection. 

From  3000  gallons  of  “lube” oil  han¬ 
dled  daily,  the  Sharpies  removes  6  to  8 
pounds  of  dirt  and  solids.  Imagine 
the  effect  upon  engine  bearings  and 
maintenance  costs  if  these  impuri¬ 
ties  were  not  removed  from  the  lubri¬ 
cating  system  ! 


I'.  L  L  T  i\  i  C  A  i,  W  R  1,  1)  \  wl.'.M.  Xo.K^, 


. . . . ""' . . . . . . . . . . . . . . . . . . . S" . . . . . . . . . . . . . nil . . 


WfIKN  {idvernor  problems  arise 
tiiir  comprehensive  experience 
\\  i  11  be  of  value  to  you.  “Write  for 
Catalomie  M.” 


All  the  News 
isn’t  in  the 
News  Section 


WtX)DWAkU  (•OVEKNOR  CO.,  Rockford,  III 


Let  the  advertising  pages 
of  Electrical  orld  keep 
you  in  touch  with  new 
products,  new  policies  of 
manufacturers  and  new 
services  available. 


Instnv 


1‘annet 


ENGINEERING 
COMPANY  INC 

QAwdON  ST  AND  NEUSGN  AV€. 
LONG  ISLANOCITV.  N  V. 


THE  BABCOCK  &  WILCOX  COMPANY 


85  Librrty  Strhkt,  New  York 
Manufacturers  of 

Water-Tube  Boilers,  Steam  Superheaters,  Air  Preheaters,  Economizers, 
Chain  Grate  Stokers,  Oil  Burners  and  Refractories. 

Pressure  Vessels  and  Special  Process  Equipment. 


Establishto  1868 


BRANCH  OFFICES 

fr  Building  Dktroit,  Ford  Building 

=>ral  Street  Houston,  Texas.  Electrie  Building 

ette  Building  Eos  Angeles.  Central  Building 

lotion  Building  New  Oulea.vs,  :{44  Camp  .Street 
irdian  Building  I’hiladelph ia.  I’aokard  Building 

Magnolia  Building  Phoenix,  Ariz.,  Heard  Building 

,’enteenth  Street  I’ittsburgh.  Hoppers  Building 


I’oRTLANi),  Ore.,  Failing  Building 
Salt  Bake  City,  Kearns  Building 
Sa.n  I'raxcisco,  Sheldon  Building 
Seattle.  Smith  Tower 
Honolulu.  T.  H.,  Castle  &  Cooke 
Building 

Havana.  Cuba.  Calle  de  Aguiar  104 
San  ,1uan, Porto  Rico,Recinto  Siir  51 


HYDRAULIC  TURBINES  PENSTOCKS 

BUTTERFLY  VALVES  GATES  RACK  RAKES 

NEWPORT  NEWS  SHIPBUILDING 

’  AND  DRY^  DOCK  COMPANY 

NEWPORT  NEWS.  VIRGINIA 


LOMBARD 


WATER  WHEEL 

GOVERNORS 


pr^.siire  governor,  ill  siz^  ^ 

ASHDAND.  MASS 

•  RIIIIIIIIIIIMMItlMniUllltimtlltlllllMimitlllftltimilUMIMHIinMIIlllltlMIIIIMnilHIIMinillllllMtlMlllltllMIMIIIIIMIIIIIIIIlllllMIIIIlL 


_ lx..  OA  TXxxe  r 


Ten  Standard^izes  >Hto  24  tons  Capacity 
Most  Rapid  and  efficient  for  making 
Tool  Stools,  Anoy-  Stools,  fbroins  Sioelo 
Steel  Caatinoa,  Malloable  Iron,  ^-eylron 
Carbide,  Ferro-Alloys  etc. 
PITTSBURGH  EU^TRIC  FURNACX  CORPOlLATiaM 
P.O.  Box  1123;  PITTSBURSn.  PA* 


400,000  Tons  Coal 

^  Crushed 


PROVlING  the  high  operating  efficiency 
of  American  Rolling  Ring  Crushers,  we 
have  received  numerous  reports  of  over 
4(M),000  tons  of  coal  being  crushed  with¬ 
out  one  cent  for  repairs. 

Just  recently  two  reports  received  were, 
respectively,  414,000  and  420,000  tons  of 
coal  crushed  from  R.O.M.  to  %  in.  and 
not  yet  one  cent  spent  for  repairs.  Why? 
American  Pulverizer  Co.  are  the  origin¬ 
ators  of  the  Rolling  Ring  Crusher  prin¬ 


ciple,  and  have  devoted  all  of  their  efforts 
for  the  past  20  years  to  refinements  in 
design  and  manufacturing. 

A  new  modern  plant,  equipped  to  make 
nothing  but  crushers,  has  added  materially 
to  increased  efficiency  in  the  machines 
themselves  and  this  is  handed  down  to  buy¬ 
ers  at  no  increased  costs. 

Let  ns  bid  on  your  next  requirements^  and 
we  will  gladly  furnish  engineering  service, 
if  desired,,  in  working  up  design. 


ORIGINATORS  OF  THE  ROLLING  RING  CRUSHER  PRINCIPLE 


1249  MACKLIND  AVE  •  ST-  LOUIS  -MISSOURI 
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675  B.hp.  standby  capacity 

— available  on  1 J/2  minutes  notice 

THK  above  675-b.hp.  6-cylinder  McIntosh  &  Seymour 
Kngine  and  its  generator  are  installed  as  the  Moultrie, 
(la.,  stand-by  plant  of  the  Public  Service  Consolidated 
Corporation,  whose  main  power  lines  extend  from  a  hydro¬ 
electric  development. 


'Phis  McIntosh  &  Seymour  Engine  at  Moultrie  is  put  into 
operation  during  periods  of  low  water,  high  load  and  when¬ 
ever  there  is  an  interruption  in  the  water  power.  Only  one 
operator  stays  in  the  plant,  and  when  the  call  comes,  he  can 
bring  the  engine  to  speed  and  throw  it  on  the  line  within 
1  y2  minutes.  The  performance  of  this  unit  has  been  entirely 
satisfactory,  as  have  also  the  records  of  three  500-hp. 
McIntosh  Si  Seymour  units  operated  in  Arizona  and  one 
665-hp.  unit  operated  in  Canada  by  companies  under  observa¬ 
tion  of  the  same  engineering  interests. 

If  you  need  extra  power  to  carry  the  daily  peaks,  to  help  out 
an  overloaded  plant  for  intervals  of  days,  weeks  or  months, 
or  to  furnish  emergency  power  at  any  time,  the  logical  pur¬ 
chase  is  a  McIntosh  &  Seymour  Engine — with  characteristic 
Diesel  economy  during  the  working  periods,  without  standby 
losses  while  idle,  and  always  dependable  for  a  quick  start  and 
full  capacity. 


Where  such  units  are  installed  in  overloaded  steam 
plants  originally  with  the  thought  of  running  the 
Diesel  engine  only  during  the  high  demand  periods, 
the  per  hp-hr.  saving  over  operating  costs  with  steam 
usually  proves  so  great  that  the  Diesel  engine  soon 
comes  into  continuous  use  and  part  of  the  steam 
equipment  is  shut  down  when  the  whole  plant  is  not 
needed.  In  this  way  at  least  the  part  of  the  power 
supplied  by  the  Diesel  engine  is  most  economically 
generated. 

If  you  need  additional  power,  dependably  available 
at  low  producing  costs,  let  our  Engineers  explain 
how  and  why  a  Diesel  engine  should  be  utilized. 
Getting  cost  and  performance  data  would  not  obli¬ 
gate  you  but  should  point  the  way  to  possibilities 
that  you  cannot  afford  to  neglect. 


McIntosh  &.  seymour  corporation,  Main  Office  and  Works:  Auburn,  N. 

Ni'»  Yolk  Kansas  City.  Mo.  Jacksonville.  Fla.  San  Francisco.  Cal.  Houston.  Tex. 

I  t'.i  KroaUway  lOKi  Haltimore  Ave.  tjlit  Humble  Bldt.  .■»14  Matson  BUIk:.  270:|  Es|ierson  BIiIb 


MCINTOSH  &  SEYMOUR 
DIESEL  ENGINES 


STRAICHT  AND  BENT  TUBE  TYPES-WATER  WALL^AIR  PREHEATERS 


The  Edge  Moor  Bent  Tube  Boiler  is  design* 
ed  especially  for  modem  steam  plants.  It  is 
excellently  adapted  for  service  with  such 
auxiliary  equipment  as  super*heaters,  econ¬ 
omizers,  and  air  pre-heaters.  Operated  with¬ 
out  these  accessories  in  the  smaller  plant,  it 


is  capable  of  giving  high  efficiency  with 
minimum  of  maintenance  expense. 

In  every  detail  of  workmanship  and  mate¬ 
rial,  the  Bent  Tube  Boiler  is  fully  up  to  the 
quality  set  by  Edge  Moor  standards.  A  half- 
century  of  successful  experience  in  boiler 
building  is  reflected  in  its  development.' 


EDGE  MOOR  IRON  COMPANY 

EstablUhed  1868 

EDGE  MOOR,  DELAWARE 

Netv  York  Chicago  St.  Paul  Lot  AngeUt  Charlotte 

EmEMom 

"^terTiibeDOILERS 
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For  the  wiodcro  plant  of  any  size**  tKe 

Edge  Moor  Bent  Tube  Boiler 


With  the  Balkan  tribes,  tribute  goes  to 
the  man  who  displays  courage. 

Kven  when  tribe  chiefs  ordain  that  be¬ 
cause  a  native  has  departed  from  estab¬ 
lished  custom  his  house  must  be  burned, 
if  that  man  can  successfully  defend'it  for 
three  days  against  those  sent  to  burn  it — 
he  escapes  the  penalty. 

His  courage  is  rewarded  with  the  official 
SHABASH,  meaning  WKLL  DONE. 

'fhey  view  it  that  when  a  fellow  has  a 
righteous  cause  he  is  endowed  with  super¬ 
natural  fighting  powers  —  and  they’re 
right. 

Electrical  World  knows  they’re  right, 
since  this  whole  issue  is  devoted  to  bestow¬ 


ing  SHABASH  on  those  having  courage 
to  fight  tradition  and  design  for  today’s 
conditions. 

And  we  of  Morganite  know  they’re  right, 
because  when  the  newer  and  higher  ma¬ 
chine  speeds  appeared,  we  provided  the 
Electro-Graphitic  grades  of  Morganite 
for  this  service. 

Gracious!  how  the  sparks  flew  from  the 
carbon  brush  fundamentalists!  and  the 
fight  was  on. 

The  gory  details,  being  history,  are 
omitted.  Today  the  Electro-Graphitic 
grades  of  Morganite  bask  in  the  warm 
glow  of  the  official  SHABASH  of 
modern  industrv. 


DISTRICT  ENGINEERS  AND  AGENTS 


PHttburgh,  Electrical  Engineering  &  Mfg.  Co.,  909  Penn.  Ave. 
Cleveland,  Electrical  Engineering  &  Mfg.  Co.,  320  Union  Building 
Baltimore,  O.  T  Hall,  Sales  Engineer,  432  North  Calvert  Street 
Revere,  Matt.  J.  F.  Drummey.  62  Pleasant  Street 
Lot  Angelet,  Electrical  Engineering  Sales  Co.,  502  Delta  Bldg. 

San  Francitco,  Electrical  Engineering  Sales  Co.,  222  Underwood  Bldg. 
Toronto,  Can.,  Railway  &  Power  Engineering  Corp.,  Ltd.,  133 
Eastern  Ave. 

Montreal,  Can.,  Railway  8t  Power  Engineering  Corp.,  Ltd.,  898 
St.  Antoine  Street  . 

Winnipeg,  Can.,  Railway  St  Power  Engineering  Corp.,  Ltd.,  P.  O.  5 


Main  Office  and  Factory 

3302-3320  Anable  Ave.,  Long  Island  City,  N.  Y. 


Large  UXTOTTOI-J  ToWirc 
Rugged  HIN  W  IJ  Oil  To  Last 
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V  SUNDH  ELECTRIC  CO.  INC. 

NEWARK,  N.J.,  U.S. A. 


X 


ACLINESTOR 


START 

BULLETIN  6013 
FORM  M-C 
FULL  VOLTAGE 
AUTOMATIC 
MSTARTER 


STOP 


RESET 


MAX. 

IP. 

VOLTS 

P 

m 
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2 
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110 
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2 

2 

220 

2 

5 
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5 
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6013 — the  standard  of  comparison 


Here  is  a  switch  bv  which  all 
other  starters  can  be  compared. 
No  testing  is  required.  We 
ha\e  done  that  for  you.  It  has 
been  tested  in  air,  in  a  salt  bath, 
in  a  steam  bath,  for  over  load, 
for  life  of  contacts,  for  every 
possible  breakdown.  We  offer 
you  this  6013  Aclinestor  as  a 
simple  rugged  dependable  starter 
that  has  no  superior.  Price  was 
not  a  consideration  when  we 
built  6013 — it  was  built  to  the 
highest  standard. 

Note  that  there  is  plenty  of 
room  at  top  and  bottom  for  wir¬ 
ing  with  plenty  of  knockouts. 
Also  note  that  the  connections 
go  straight  from  line  to  load, 
that  everything  is  compact  yet 
not  crowded,  that  start,  stop 
and  reset  push  buttons  are 
straight  through  the  box.  No 
flexible  leads. 

Outstanding  Features 

1.  Few  movinf?  parts. 

2.  RiiKftetl  construction  through¬ 
out. 

3.  Famous  Sundh  quiet  magnet. 

4.  No  iron  current  carrying  parts. 

5.  Cadinum  plated  parts  through¬ 
out. 

6.  Contacts  instantly  removable 
by  use  of  screw  driver. 

7.  To  remove  coil,  loosen  2  screws. 

8.  Ventilated  arc  shields  of  cold 
molded  asbestos. 


9.  Bakelite  molded  contact  support 
bar  reinforced. 

10.  Switch  and  thermal  relay  on 
two  separate  cold  molded  bases. 

11.  Thermal  overload  reset  from 
outside  of  box. 

12.  Switches  complete  in  3  and  4 
poles. 

13.  Thermal  overload  adjustable 
for  time  interval. 


Form  M.  C.  Aclinestor 
with  cover  open. 


14.  Built  to  Underwriters’  complete 
re(|uirements. 

15.  .Accessibility — coil — contacts  and 
thermal  relav  clemetiis  instantly 
removable. 

16.  Push  button  recessed  for  pro¬ 
tection. 

Examine  this  6013  Aclinestor 

Only  by  examining  this  switch 
can  you  appreciate  its  superi¬ 
ority  in  design,  construction  and 
appearance.  It  meets  every  test 
and  has  interrupted  stalled  rotor 
current  far  in  excess  of  its 
rated  capacity.  Ask  us  to  send 
you  a  sample  switch  for  inspec¬ 
tion  and  trial. 


SUNDH  ELECTRIC  CO.,  INC. 

No.  5  Avenue  C 

NEWARK,  NEW  JERSEY 


Sales  Representatives  in  ail  fVincit>al  Cities 
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Do  you  think  it*s 

Too  Good  to  be  True? 
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rr  Every  plant  superintendent  has  dreamed  of  the  71 
IL  time  when  his  plant  would  be  trouble -proof  jj 


Yes,  your  plant  can  be  made  trouble-proof  as  far 
as  the  flexible  couplings  are  concerned.  Flexible 
coupling  troubles  can  actually  be  made  a  thing 
of  the  past. 

What  is  it  that  causes  coupling  shut-downs  in  your 
plant?  Almost  invariably  replacing  broken  springs, 
rings,  bushings,  pins,  discs  or  grids — flexible  mate¬ 
rials  that  fatigued  and  failed.  Eliminate  the  flexible 
materials  and  the  problem  is  solved! 

How?  Fast  answered  that  question.  As  the  diagram 
below  shows,  two  spur  gears  are  in  complete  and  con¬ 
tinuous  mesh  with  the  in¬ 
ternal  gears  of  a  floating  ^ 

sleeve.  The  sleeve  takes  a  II  Z 

neutral  position,  the  error  in  \ 

misalignment  is  taken  up  be-  1 1  * 
tween  the  lubricated  faces  of  j|]|^  JL  I 

the  gear  teeth,  and  all  neces- 
sity  for  flexible  materials  is 

eliminated.  ./j 

It  has  been  demonstrated  ■  l- 

mathematically,  experiment-  |  II 

ally  and  in  actual  operation  Iv  11  11  II  I  11 
of  tens  of  thousands  of  JLI 


FASTS 

Self  ^Aligning 

CBUPIING 

Tht  coupling  without  flexible  bushings,  pins,  springs,  discs,  grids  or 
any  other  flexible  materials. 


couplings  that  there  is  no  metal-to-metal  contact  be¬ 
tween  the  gear  teeth.  The  oil  in  the  sleeve,  under  the 
centrifugal  pressure  due  to  revolving  of  the  shafts,  is 
thrown  between  the  faces  of  the  gear  teeth,  providing 
an  actual  oil  cushion  that  carries  the  load. 

If  you  are  purchasing  new  equipment — or  if  yon 
have  a  danger  drive  with  which  you  have  recurring 
coupling  troubles — let  us  know.  Tell  us  the  kind  of 
equipment,  the  kind  of  service,  the  H.  P.,  the  R.  P.  M., 
and  the  shaft  diameters,  and  we  will  submit  prices 
at  once.  You  will  be  surprised  to  find  (in  most  cases) 

that  the  cost  of  the  Fast’s 
^  Coupling  is  little  if  any  more 

■  ^  11  than  the  old  style.  But  the 

^  1 1  difference  in  performance  is 

«  II  *  so  marked  that  Fast’s  Coup¬ 
le  lings  are  always  cheapest  in 

the  end. 

* ft  Also  do  not  fail  to  send 

i LLi coupon  for  the  extremely 
^  illuminating  book  by  Prof. 

|l|  1|  iJ^T/Sr  ^  Moore  on  “What  Happens 

II  II  r^lll  IT  in  Couplings.”  It’s  valuable, 

il  Aim  ^  but  it’s  free.  Send  for  it. 


Two  8pnr  (ears,  meshed  wkh 
the  internal  gears  of  a  float¬ 
ing  sleeve.  Coupling  revolves 
as  one  unit,  misalignment 
being  taken  up  between  the 
lubricated  teeth. 


WHAT  BAViratS  m  CODFUNGS 


Get  this  authoritative 
book  which  clearly 
shows  how  flexible  ma¬ 
terials  ran  be  avoided 
in  coupling  design. 


for  the  Free  BTOk.****  THE  BARTLETT  HAYWARD  CO  •  itative  discussion  of  tha 


208  SCOTT  STREET 


BALTIMORE,  MARYLAND 


failure  of  flexible 
materiala. 


Company  _ _ _ Individual 


Address  — . 


— City 


State 


M 


l^lORE  than  anything  else,  you  want  dependability 
in  a  motor  drive.  More  than  anything  else,  dependability 
is  characteristic  of  Klectro  Dynamic  Ball  Bearing 
Motors. 

Records  of  10,  15  and  20  years  of  service,  with  minimum 
attention  and  maintenance,  can  be  pointed  to  in  every 
line  of  industry.  The  only  way  to  judge  a  motor  is  to 
judge  it  by  its  record — and  about  the  only  thing  you 
need  to  consider  in  its  record  is  the  reliability  of  its 
service.  That  fyroves  all  things. 

If  you  will  make  dependable  trouble-free^service  the  test 
of  the  motor  you  want  for  your  difficult  drives  —  we 
will  rest  our  case. 

“d^nalitjp  for  J^alf  a  Centurp'' 


Electro  Dynamic  Company 

Bayonne  New  Jersey 

Established  1880 

yjanufacturers  of  Alternating  Current  Motors  and  Direct  Current 

Motors  and  Generators 


Dependable  Drives 


September  28, 1929 
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20  days  in  a  unique  furnace 


View  of  part  of  a  ring  furnace 


The  “green”  blocks  as  they  come  from  the  moulding 
machines  are  entirely  unsuitable  for  use  as  brushes, 
diough  they  have  gone  through  eight  major  manufac¬ 
turing  operations,  and  innumerable  minor  ones,  all 
under  accurate  scientific  control.  The  next  operation 
is  baking.  This  is  done  in  an  unusual  ring-type  fur¬ 
nace,  of  exclusive  design.  The  blocks,  or  in  the  case 
of  small  brushes,  the  pre-formed  brushes  themselves, 
are  packed  in  the  furnace,  which  is  then  fired  by  gas 
to  a  high  temperature,  carefully  kept  within  close 
limits.  The  entire  operation  takes  about  20  days. 
During  it,  the  pitch  binder  is  carbonized,  the  blocks 
and  brushes  made  mechanically  strong,  and  the  mate¬ 
rial  given  the  proper  degree  of  electrical  conductivity. 


This  unusual  ring  furnace  is  so  arranged  as  to 
make  continuous  operation  possible.  All  operations 
necessary  to  this  process — loading,  heating,  firing, 
cooling,  unloading — are  conducted  continually.  In 
design,  in  efficiency,  and  in  closeness  of  temperature 
control  this  furnace  is  most  unusual,  in  fact,  unique 
in  brush  manufacture. 

We  feel  that  our  pride  in  it  is  fully  justified  by 
its  results. 

Time  and  money  are  saved  by  this  furnace,  which 
savings  are  passed  along  to  you.  In  addition,  better 
quality  brushes  are  made  possible,  with  that  degree 
of  uniformity  for  which  National  Pyramid  Brushes 
are  famous. 


An  interesting  moving  picture  film  illustrating  in  detail  the  processes  used  in  the  manufacture 
of  carbon  brushes  will  gladly  be  shown  on  request  to  any  organisation  of  engineers  or  students. 

m  NATIONAL  CARBON  COMPANY,  Inc.  ■ 


Unit  of  Union  Carbide 


uce: 


and  Carbon  Corporation 


Carbon  Sales 
Division 


SILVER  STRAND 


CABLE 

TftAOt  MAM 


Cleveland,  Ohio 


New  Yerk 


Branch  Offices  and  Factories 
Pittsburgh  '  Chicago  Birmingham 


San  Francisco 
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A  BETTER  MOTOR 


For  motors  and  generators  that 
“eat  up”  brushes — tr>^  a  set  from 
U.S.G. 

U.S.G.  are  the  brushes  that  have 
the  reputation  for  standing  up 
longest  under  hardest  usage. 

They’re  tailor  made — as  to  size 
and  materials.  Naturally  they  cost 
a  little  more — but  they’re  worth  it 
in  superior  performance,  better 
commutation  and  longer  life. 

U.S.G.  brushes  sell  themselves. 
One  trial  and  they’re  “standard” 
from  then  on. 

Let  us  make  you  a 
trial  set* 

The  UNITED  STATES 
GRAPHITE  COMPANY 

SAGINAW,  MICHIGAN 


Less  Frequent 
Lubrication 
Required 

!  ;  !  C  I  1 

because  they  are  ball  bewar¬ 
ing  equipped. 

Ask  for  data  and  Bulletin 
that  gives  complete  infor¬ 
mation.  Baldor  Electric  Com¬ 
pany — 4354 Duncan  Aven  ue 


Something  To 
Try  On  Your 
''Brush-eating'' 
Motors 


Mir 


Note  the  weight  frame, 
broad  heavy  feet  and 
compact  construction 


ou  have  a  right  to  expect 

this  of  motors-- 


You  have  a  right  to  look  upon  a  motor  as  an  invest¬ 
ment.  And  as  you  judge  a  bond  by  its  safety  and  yield, 
you  have  a  right  to  judge  a  motor  by  its  reputation 
for  reliability  and  its  yield  in  productive  service. 
When  you  consider  this  sound  method  of  evaluating 
electric  motors  price  becomes  a  relative  matter — the 
return  in  service  per  dollar  invested  becomes  the 
determining  factor  of  purchase. 

Many  leading  plants  have  thus  found  that  Fair- 
banks-Morse  Ball  Bearing  Motors  are  ''bargain** 
motors  even  though  the  initial  price  may  be  slightly 
higher  than  with  sleeve  bearing  construction.  They 
have  found  that  these  motors  give  a  larger  return  in 
trouble-free  service. 

The  greater  value  in  F-M  motors  is  not  intangible. 
It  is  in  the  product  itself  and  easily  seen  by  the  man 
who  "knows  motors.**  The  responsibilities  imposed 
by  your  service  requirements  are  important  enough 
that  you  inspect  the  actual  motor.  We  are  ready  to 
arrange  such  an  inspection  in  your  plant  at  your 
convenience. 


Short,  thick  shaft;  rotor  bars  and 
end  rings  fused  in  to  unit 
construction. 


Once  -a-  year  Lubrication 
Sealed  hall  hearings  require 
luhricatien  hut  once  a  year — 
further  simpl^ed  hy  F-M  Lu¬ 
bricant  in  measured  tubes. 


MOTORS 


Pioneer  manufacturers  of  hall-hearing  motors 


I 


\ 


motor. 


A  specially  designed 
M  fan  pulls  air  into 
free  end  of  motor. 


Only  clean,  dustless 
air  passes  through 
the  ventilating 
spaces  and  out  the 
drive  end  of  the 


D  Vent  for  for  tire  particles  thrown  OMi 
centri/ngally  by  fan. 

B  Clean  air  flows  around  winding  • 
shield  and  exhausts  at  opposite  end 
of  motor, 

p  Plunger  d evict  fo  r  greasing  ball  bea  r- 
ing  without  removing  fan  guard  or 
bearing  arms. 


FAIRBANKS-MORSE  &  CO.,  Chicago 

32  branches  at  your  service  throughout  the  United  States 

FAIRBANKS-MORSE 


MOTORS 

orioe^  dji 


ventilating  I 


An  exclusive,  patented  feature  of  the  Fairbanks- 
Morse  Type  HAC  All-enclosed  Motor!  No 
breather  and  vent  piping  required — yet  this 
motor  supplies  itself  with  pre-cleaned  air. 

A  specially  designed  fan  draws  air  into  the 
free  end  of  the  motor — the  fan  is  of  such  de¬ 
sign  that  dust  and  dirt  are  immediately  ex¬ 
pelled  and  only  clean  air  passes  back  through 
the  motor  ventilating  spaces. 


On  the  dustiest,  dirtiest  drive  in  your 
plant  you  can  now  have  a  fire  safe,  all* 
enclosed  motor  with  no  more  installa¬ 
tion  cost  than  that  of  a  standard,  open  type 
motor. 

Be  sure  to  write  for  full  data  on  the  Fair- 
banks-Morse  Type  HAC.  Be  prepared  for 
your  next  installation  requiring  a  dust-proof 
motor. 


jRils  motor 
cleans  its  air  befare 


2  But  before  reaching  the 
motor  proper,  dust  and  dirt 
are  expelled. 


CA40.t3 


You  can  make  every 
foot  of  your  plant 
floor  space  produc* 
tive  when  you  are 
using  Morse  Silent 
Chain  Drives  for 
power  transmission. 
They  replace  long 


loo  H.  P.  MORSE  SILENT  CHAINS, 
driiing  from  motor  to  printing  press  equipped 
with  Cutler  Hammer  Control,  at  the  Houston 
Press,  Houston,  Texas. 


Power  delivery  to 
the  point  of  use 
averages  better  than 
98.6%  over  long 
periods  of  time. 

For  a  more  effi¬ 
cient  plant  and 
lowered  costs  all 


belts,  heavy  gear  trains,  and  expensive  along  the  line,  follow  the  lead  of  the 
shafting.  Their  life  is  long  and  their  leaders  in  American  industry,  and 
upkeep  very  low.  They  protect  your  specify  genuine  Morse  Silent  Chains, 
machines  from  injury  due  to  sudden  A  complete  file  of  information  on 
starts  and  stops,  cut  your  overhead  power  transmission,  of  interest  to  every 
costs,  and  get  the  most  out  of  your  business  man  and  every  engineer  will 
machines.  Replacements  are  easy  to  be  sent  you  free  of  charge.  Just  write 


make,  and  low  in  cost. 


for  it — there’s  no  obligation. 


MORSE  CHAIN  CO.,  ITHACA,  NEW  YORK 


MORSE 


Branches  in  Principal  Cities 

SILENT  CHAIN' 


DRIVES 


64WHY  DID  YOU  CHOOSE 
SPEER  BRUSHES—?” 


44  BECAUSE  of 


their  record.  On  our  4,000 
kw.  rotaries  we  tested  over  a  year  for 
^ood  coiiiiiiutation,  uniform  wear,  quiet  I 
operation  and  ^ood  shunt  connections,  f 
We  standardize  on  Speer  almost  entirely# 


The  question  was  ours.  The  answer  was 
our  customer's  —  a  utility  man  whose 
name  you’d  know  if  we  were  free  to  pub* 
lish  it. 


Speer  (larbon  (^mpany.  Saint  Mary#,  Pennsylvania 


Speer  Carbon  Brushes 

I  ®  2794 
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3  DETROIT  ELECTRIC  FURNACES  I 

I  »'««  I 

I  Build  Power  Business  | 

1  lor  I 

I  THE  CENTRAL  STATION  f 

I  L«t  us  Asip  inereaae  your  reuenne  1 

I  Detroit  Electric  Furnace  Co.  I 

I  825  W.  Elizabeth  St..  DETROIT  | 
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sui’e  slait 
A 

quick  stop 


Bearing  Motors 

Direct  ind  Alternating  Current  up  to  75  hp.  Aiao  f 
generators  and  alternators  in  horizontal  and  rertiral 
types,  and  motor  generator  sets.  We  build  motors  i 
to  meet  your  requirements.  A$k  t»r  more  data. 

I  Star  Electric  Motor  Co. 

i  Miller  St.^and  N.  JL  R.  R.  Ave.,  | 

liiiiiiiiiiiiiiiitiiiiiuiiiiiiiimiiiiiHiiiiMintiiiiiiiiMiiiiHtiiiiiiHinitiiiHMMiiiiiiMiHMiiniiimMiniiiiHiiiiiHiiiuiiiiniiiiiiiiiiiiiiiiiiii; 


I  q^HOUSANDS  of  Zobcll 

I  Motors  have  been  doing 
I  just  this — for  years — and 

I  it’s  no  accident  that  the  re- 

I  pair  and  spare  parts  ordered 

I  have  been  less  than  one  per 

I  cent. 

I  For  Zobell  Motors  are  not 
I  stock  motors — they  are  cus- 

I  tom  built  in  quantities  to 

I  meet  your  special  require- 

I  ments. 

I  Zobell  is  the  motor  de- 
I  partment  for  the  manufac- 

I  turers  it  serves.  We  would 

I  like  an  opportunity  to  figure 

I  on  your  most  severe  require- 

I  ments  first. 

9**'''qiMUUtlMHIIMIIIIIIIilWMIMtlllllltlttMlllllllltllllllllttllllllllMIIIHimilllllllltNltllllinilMIIMM>IIIIIIIIIMIIIHllllltm«lllltNHIIl9 


Sizes  1-15  h.p.  Polyphase 
A.C.  or  D.C.  Special  shapes, 
shaft  extensions  and  control 
systems. 

ZOBELL  ELECTRIC 
MOTOR  CORPORATION 

Garwood.  New  Jersey 


MOTORS.  ALTERNATORS.  GENERATORS.  MOTOR  GENERATOR  | 
SETS.  TRANSFORMERS.  ARC  WELDING  EQDIPMT5NT  f 

“  ■  tloralind.  Detroit.  Brl.,  New  York.  Phllidelonta.  i 

Pittiburfli  i 

CiBeinmtl.  Indlanepolli.  Kineai  City.  St.  lauli.  = 
Troy.  N.  Y.  i 
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MARBLE-CARD  MOTORS  | 

O.  C.  and  A.  C.,  Ball  Bearing  Motors  of  the  b 

/  msdiam  commercisl  sises-  D.  C.  maebinet  up  g 

1  ***  Commutating  Poles  Get  g 

I  a!  C.'  Machines  up  to  75  HP.  All  standard  I 

speeds  aad  valtaget.  Get  Bulletin  No.  SOO.  s 

I  •aeatsl  MSeSlSM  Setll  to  meal  sMr  seed*  g 


lalei  sgeneiec  ssron,  Boiton. 


^  Selsile  ek*«r/all»  totpHed.  Wrtia 

I  Morble-Card  ElectHe  Company  .  | 

III) . . . . 


300  h. p.,  800  r.p.m..  Type  ANY 
Wound  Rotor  Induction  Motor 


irdy  Motors 

/of*  Me€my  Umity  Servtce 


Allis-Chalmers  electrical  equipment  includes  ma< 
chinery  for  the  generation,  transformation,  conver* 
sion,  and  utilization  of  electric  power. 


ALLIS-CHALMERS  MFC.  CO. 

MILWAUKEE,  WISCONSIN 


t 


J 


c 


SELEaiON  OF  BEARING  TYPE  &  SIZE 
FELT  GROOVES  and  FELT  RINGS 
SHAFT  SHOULDER  DIAMETERS 
GREASE -GROOVE  SEALS 
EXTERNAL  SLINGERS 
HOUSING  BORE  LIMITS 
CARTRIDGE  MOUNTINGS 
ENGINEERING  DATA 
EQUIVALENT  SIZES 
h  LIMITING  SPEEDS 
i  LABYRINTH  SEALS 
i  SAFETY  FACTORS  « 
LEATHER  SEALS 
SPRING  WASHERS 
SHAFT  LIMITS 
END  COVERS 
'  CORK  SEALS 
U  LUBRICANTS 
DIMENSIONS  j 
\m  CAPACITIES  ^ 

Vm  MOUNTINGS 
\^%  SERVICING  ;v 
■"~"5  ^'’1^  FORMULAS  S 
f  "  LOCKNUTS 
^  FELT  SEALS 

I:  ,  SLINGERS 
Va'  WEIGHTS  i 
\k  GREASES  I 


This  valuable  176  page  Ball 
Bearing  Manual  is  available 
without  charge  to  Engineers, 
Designers  and  Draftsmen. 
Send  for  your  copy  today. 


Gurney  Ball  Bearing  Division 

MARLIN-ROCKWELL  CORPORATION 
402  Chandler  St.  Jamestown,  New  York 


Here  Are  The 
Features! 

Made  in  standard  sizes  and  ratios 
and  carried  in  stock  for  immedi¬ 
ate  shipment  .  .  .  Excessive  ca¬ 
pacity —  unnecessary  to  buy  over¬ 
size  reducers  .  .  .  Symmetrical 
arrangement  allows  equal  pres¬ 
sure  on  bearings  and  prevents 
uneven  wear  and  misalignment. 
All  wearing  parts  are  interchange¬ 
able  and  renewable.  The  entire 
construction  is  simple  and  occes- 
sible  .  .  .  Patented  splash 
system  of  lubrication  .  .  .  No 
male  and  female  shafts,  bushed 
gears  or  overhung  studs — noth¬ 
ing  but  plain  bearings  and  live 
shafts  .  .  .  Highest  possible  effi¬ 
ciency,  maintained  throughout 
life  of  reducer. 


If  Uninterrupted  Serviee  and  Uong  Uife 
is  Vital  ^Specify  Falk!  •  •  • 

Among  those  industries  where  long  and  uninterrupted  speed  reducer 
service  is  of  vital  importance,  there  is  a  decided  trend  toward  the 
Herringbone  Gear  Speed  Reducer  os  it  is  built  by  Folk  . . .  For  the 
gears  in  Folk  Speed  Reducers  ore  cut  from  specially  prepared  steel 
blanks  by  a  process  exclusive  with  Folk  . . .  The  Reducers  ore  simple, 
compact,  oil-tight,  dirt-proof,  noiseless,  free  from  heat  and  vibration, 
permit  a  higher  ratio  of  reduction  per  gear,  transmit  load  and 
transform  speed  with  less  friction  loss  than  any  other  type  or  kind 
. . .  Read  the  features  listed  at  right.  Send  for  bulletins  describing 
them  in  detail,  or  get  in  touch  with  any  Folk  representative  .  .  . 


Falk 

Flexible  Couplings 

Allow  both  lateral  and  torsional 


FLEXIBLE  COUPLINGS 

ii 


Only  the  Falk  Flexible  Coupling  Meets 
All  These  Requirements!  •  •  • 


elasticity  .  .  .  Are  easily  con¬ 
nected  and  disconnected  .  .  . 
Are  all-steel  .  .  .  Provide  widest 
distribution  of  pressure  . . .  Allow 
most  correct  lubrication  .  .  .  Float 
freely  under  load  .  .  .  Insure 
greatest  resistance  to  overloads. 
Absorb  shock  and  vibration  .  .  . 
Accommodate  parallel  and  an¬ 
gular  misalignment  .  .  .  Can  be 
lined  up  quickly  without  special 
tools  .  .  .  Cannot  rust  — springs 
are  packed  in  grease  .  .  .  Have 
no  unreliable  elements,  which 
lead  to  breakdowns  .  .  .  Operate 
equally  well  in  both  directions; 
either  end  can  be  the  driver  . . . 


Other  Falk  Products  —  Gears, 
Speed  Reducers,  Oil  Engines  and 
Steel  Castings.  _ 


NEW  TOEK  PITTSBURGH  DETROIT  SAN  FRANCISCO  ST.  LOUIS  ROCHESTER 

ALBANY  AKRON  CHICAGO  PORTLAND  LOS  ANGELES  CLEVELAND 

WILKES-BARRE  BIRMINGHAM  DENVER  MINNEAPOLIS  HOUSTON  KALAMAZOO 

Canada:  The  William  Kennedy  Sons.  Ltd.,  Owen  Sound,  Ontario,  Exclusive  Sales 
Representatives  and  Licensed  Manufacturers  under  Falk  Patents. 

Branches:  Halifax  Montreal  Toronto  cobalt  Winnipeg  Vancouver 


To  obtain  the  maximum  benefit  from  o  flexible  coupling  it  must 
possess  these  advantages:  It  must  be  oll-metol,  amply  lubricated; 
it  must  be  both  torsionally  and  laterally  resilient;  it  must  provide 
for  both  angular  and  parallel  misalignment  and  it  must  absorb 
shocks... Only  the  Falk  Flexible  Coupling  meets  all  of  these  require* 
ments  ...  Its  design  embodies  a  patented  principal  that  makes 
for  exceptional  resiliency  with  ample  strength,  ease  of  installation, 
low  upkeep  cost,  dependable  operation  . . .  Send  for  Bulletin  180. 


THE  FAEK  CORPORATIOIV.HIIEWAUKEE 


September  28,  1929 
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A  quick  stop 
for  A.  C.  motors 

Monitor  does  it  with 


a  new 
switch 


A.  C.  Brake 
Switch  monnteil 
on  motor  end- 
bell  with  con¬ 
duit  to  main 
connection  box. 


A  SAFE,  quick  stop  is  important  for 
many  applications  of  a.c.  motors. 

The  Monitor  Controller  Company 
has  developed  a  new  device... the  A.  C. 
Brake  Switch.  This  switch  is  entirely 
mechanical  in  its  operation.  It  is  easy 
to  install  and  so  simple  and  substantial 
in  construction  as  to  guarantee  reliable 
continuous  service  under  the  severest 
conditions.  It  is  mounted  on  the  free 
end  of  the  motor  which  is  to  be  con¬ 
trolled  and  its  moving  part  attached 
to  the  end  of  the  shaft. 

Used  with  a  Monitor  Automatic 
Brake-stop  Controller  it  maintains  full 
braking  torque  until  the  motor  comes 
to  rest,  thus  giving  a  maximum  rate  of 
deceleration  right  up  to  the  instant  the 
motor  stops. 

MONITOR  CONTROLLER  COMPANY 

T  Cay,  Lombard  and  Frederick  Streeta,  Baltimore,  Md. 


IF  YOU  HAVE  A  CONTROL  PROBLEM  .  .  .  CONSULT  MONITOR 

Monitor  does  it  automatwally 

6536-4 
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Thirteen  Times  the  Manpower 
of  Industry  Hidden 
Away  in  Electric  Motors 

Electric  motors  in  Americans  industries 
today  provide  working  capacity  equal  to 
250  million  workmen.  That  is  more  than 
13  times  the  actual  number  of  men  em¬ 
ployed.  How  effectively  this  army  of”un- 
seen”  workers  is  used  to  bring  down  costs 
is  determined  by  the  care  with  which 
Motor  Control  is  selected. 


Goliath  was  not  prepared  against  a  boy’s 
weapons ...  a  sling  and  a  pebble.  His  dis¬ 
aster  demoralized  an  army. 

Your  plant  is  undoubtedly  protected  against 
the  failure  of  expensive  equipment  and  large 
electric  motors  .  .  .  but  small  machines  and 
small  motors  fail,  too.  And  accidents  to  them 
are  all  the  more  disastrous  to  morale  because 
they  are  small,  under-estimated  in  importance. 

All  motors  deserve  the  best  Motor  Control 
to  be  had , . .  Modern  Motor  Control  which  not 
only  protects  motors  but  protects  them  accu¬ 
rately  so  power  is  fully  utilized  . . .  Motor  Con¬ 
trol  which  assures  most  convenient  operation 
saving  steps  and  time  . . .  Motor  Control  with 
reserve  quality  for  long  life. 

The  surest  way  to  secure  protection  and  the 
other  advantages  of  Modern  Motor  Control 
throughout  the  plant  is  standardization  upon  a 
line  of  Motor  Control  known  to  be  good  in 
every  capacity  and  type. 

Cutler-Hammer  Motor  Control  is  used  on 
every  motor,  every  motor-driven  machine  in 
many  leading  plants  . . .  selected  because  of  its 
progressive  features  of  design . . .  features  which 
have  set  new  standards  of  Motor  Control  per¬ 
formance.  It  is  incorporated  in  many  leading 
machines  as  standard  equipment.  And  recom¬ 
mended  by  motor  builders  to  assure  the  per¬ 
formance  from  their  motors  that  you  expect. 

CUTLER-HAMMER,  Inc. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus 
1285  St.  Paul  Avenue 
MILWAUKEE.  WISCONSIN 


CUTLER  HAMMER 

Control  Equipment  Gwd  Electric  Mfotors  Deserve 


Skptembkr  28. 


Reliability  is  the  primary 
requisite  in  power  genera* 
ting  equipment  in  industry. 

Allis*Chalmers  Steam  Tur* 
bine  Units  are  K  N  OWN 
for  reliability  and  efficiency. 


The  10,000  K*  W.  Steam  Turbine  generator 
in  the  foreground  is  the  fourth  Allis^Chalmers 
unit  installed  in  the  Dodge  Brothers  power 
plant  at  Detroit. 

A  750  K.  W.  unit  (not  shown)  was  installed 
in  1913  —  the  two  4000  K.  W.  units  in  1921 
and  the  10,000  K.W.  in  1924.  These  repeat 
orders  attest  the  satisfactory  performance  of 
A.C.  Steam  Turbines  in  actual  operation. 


#1LLIS-CH^LMERS  M/^NUFl^CTURINGfa 

I  MIUWAUKEE.  WIS._U.S.A.  V> 


Three 

AlliS'Chalmers 

SteamTurbine  Units 
at 

Dodge  Brothers 


Allis  -  Chalmers 

Steam  Turbines 
for  Industrial  Plants 
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Control  housing  for 
temperature  regulator. 


Solving  Manufacturing  Problems 
With  Helden  Moldings 


X^ANY  manufacturers  are 
obtaining  the  most  sur^ 
prisingly  satisfactory  results 
by  replacing  wood,  metal,  and 
cold  molded  parts  with  Belden 
Moldings  of  Bakelite,  Durez, 
and  kindred  materials. 

Belden  Moldings  are  pro¬ 
duced  with  a  beautiful  finish 
and  an  accuracy  that  requires 
the  minimum  finishing  work. 
Screws,  studs,  holes,  projec- 


The  uniformity  in  size  and  !^^  ■ 
shape  of  Belden  Moldings  not 
only  saves  additional  labor,  but 
also  makes  for  rapid  assembly. 

Perhaps  Belden  Moldings  ‘ 
would  prove  more  service¬ 
able  and  more  economical  in 
the  long  run  in  some  of  your 
products.  Send  a  sample  or 
blue  print  of  some  parts  that 
have  been  giving  you  trouble.  ,  ' 


tions,  and  recessions  can  be  Let  Belden  Engineers  tell 
molded  in  so  accurately  and  you  whether  or  not  they  can 
smoothly  that  additional  ma-  give  you  a  molding  which  will 
chining  is  imnecessary.  better  serve  your  purpose. 

Belden  Manufacturing  Company 

2312«B  S.  Western  Ave.  Chicago,  Illinois 


Note  word  “stop” 
molded  in  de> 
pressed  letters  on 
this  push  button. 


Molding  used  in 
connection  with 
electrical  control 
apparatus  on  ships. 


Large  threads  on 
one  side  with  bev¬ 
eled  inserts  and  eye¬ 
lets  on  the  other 
make  this  molding 
bard  to  produce. 


BELDEN  PRODUCTS 


Note  that  both 
vertical  and 
horizontal  in¬ 
serts  are  molded 
in  this  part. 


Beldenamel  and  Textile 
Magnet  Wire 

Coil  Windings 

Beldenmold 
(Molded  Bakelite  Products) 

Automotive  Wires  and  Cables 
Airplane  A  ssemblies 
Radio  Wires,  Cords 
and  Cables 
Rubber  Covered  Wires 
Armored  Cables 
Flexible  Armature  Wires 
Motor  Lead  Wires 
Braided  and  Stranded 
Copper  Cables 
Cotton  Sleeving 


Insulator  of  special  mate¬ 
rial  which  has  mechanical 
strength  approximately 
ten  times  that  of  bakelite 
having  a  wood  flour  .hller. 


valuable 

service 


The  Hoosier  organization  is  fully  equipped, 
manned  by  specialists,  and  experienced  in 
every  type  of  line  construction.  It  knows  how 
to  proceed  rapidly  in  line  erection  under  all  cir¬ 
cumstances  at  the  lowest  possible  cost. 

You  eliminate  the  high  cost  of  delay  of  de¬ 
veloping  an  organization  and  purchasing  equip¬ 
ment  for  which  there  is  no  continuous  use.  We 
operate  as  an  auxiliary  to  your  present  con¬ 
struction  organization  for  a  specific  job,  fur¬ 
nishing  all  personnel  and  equipment  required. 
You  furnish  the  material. 

A  representative  will  be  glad  to  call  on  you  at 
any  time  to  discuss  this  service  or  to  submit 
estimates. 


TRANSMISSION  LINES 


CANADIAN  ITOCrsrtR  ENGINEERING  CO..  LIMITED.  BIRKS  BUILDING.  OTTAWA 


